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NEW ENGLAND WATER WORKS ASSOCIATION. 


ORGANIZED 1882. 


Vol. VIII. June, 1894. No. 4. 


This Association, as a Body, is not responsible for the statements or opinions of any 
of ils members. 


ADJOURNED MEETING. 
Youna’s Horet, Boston, Feb. 16th, 1894. 


The following members and guests were present: 
MEMBERS. 


Everett L. Abbott, Civil Engineer, New York City ; Richard W. Bagnell, 
Supt., Plymouth, Mass.; Charles H. Baldwin, Boston, Mass.; Lewis M. Ban- 
croft, Supt., Reading, Mass.; George E. Batchelder, Registrar, Worcester, 
Mass. ; Joseph E. Beals, Supt., Middleboro, Mass.; Dexter Brackett, Assistant 
Engineer, City Engineer’s Office, Boston, Mass.; A. W. F. Brown, Registrar, 
Fitchburg, Mass.; John M. Burleigh, Supt , South Berwick, Me.; George F. 
Chace, Supt, Taunton, Mass.; William F. Codd, Supt., Nantucket, Mass. ; 
Freeman C. Coffin, Civil Engineer, Boston, Mass.; R. C. P. Coggeshall, Supt., 
New Bedford, Mass.; Byron I. Cook, Supt , Woonsocket, R. I.; George E. 
Evans, Civil Engineer, Boston, Mass.; Elmer E. Farnham, Supt., Sharon, 
Mass.; B. R. Felton, City Engineer, Marlboro, Mass.; Desmond FitzGerald, 
Supt. Western Division, Boston, Mass.; William E. Foss, Assistant Engineer 
Boston W. W., Brighton, Mass.; Frank L. Fuller, Civil Engineer, Boston, 
Mass.; Albert S. Glover, Boston, Mass.; W. J. Goldthwait, Marblehead, Mass. ; 
J. A. Gould, Jr., Engineer Brookline Gas Light Co., Boston, Mass.; E. H. 
Gowing, Civil Engineer, Boston, Mass,; Frank E. Hall, Supt., Quincy, Mass.; 
John C. Haskell, Supt., Lynn, Mass.; Horace G. Holden, Supt. Nashua, 
N. H.; Horatio N. Hyde, Supt., Newtonville, Mass.; E. W. Kent, Civil Engi- 
ner, Woonsocket, R. I.; Willard Kent, Civil Engineer, Woonsocket, R. L.; 
George A. Kimball, Civil Engineer, Boston, Mass.; Horace Kingman, Supt., 
Brockton, Mass.; Wilbur F. Learned, Assistant Engineer Boston W. W., Water- 
town, Mass.; William McNally, Registrar, Marlboro, Mass.; Albert F. Noyes, 
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Assistant Chief Engineer State Board of Health, Boston, Mass. ; Joseph K. Nye, 
Fairhaven, Mass.; Edward H. Phipps, Supt., New Haver, Conn.; George 
S. Rice, Civil Engineer, Boston, Mass.; Walter H. Richards, New London, 
Conn.; J. W. Ringrose, Commissioner, New Britain, Conn.; W.W. Robertson, 
Registrar, Fall River, Mass.; Henry W. Rogers, Supt., Haverhill, Mass.; Daniel 
Russell, Everett, Mass.; F. J. Shepard, Treasurer, Derry, N. H.; William H. 
Thomas, Supt., Hingham, Mass.; M. M. Tidd, Civil Engineer, Boston, Mass. ; 
R. H. Tingley, Civil Engineer, Pawtucket, R. I.; D. N. Tower, Supt., Cohas- 
sett, Mass.; W. H. Vaughn, Supt., Wellesley Hills, Mass.; Charles K. Walker, 
Supt., Manchester, N. H.; Horace B. Winship, Civil Engineer, Norwich, Conn. ; 
George E. Winslow, Supt., Waltham, Mass.; E. Worthington, Jr., Civil Engi- 
neer, Boston, Mass.; C. W. Houghton, Ashton Valve Co., Boston, Mass. ; 
James M. Betton, Agent H. R. Worthington, Boston, Mass.; A. H. Broderick, 
Chadwick Lead Works, Boston, Mass-; M. H. Crawford, The Radford Pipeand 
Foundry Co., Be ton, Mass.; F. H. Hayes, Dean Steam Pump Co., Boston, 
Mass.; Charles H. Eglee, Flushing, N. Y.; A. H. Davis, William H. Gallison, 
Boston, Mass.; Henry F. Jenks, Pawtucket, R. I.; S. B. Adams, Peet Valve 
Co., Boston, Mass.; H. L. Bond, Perrin, Seamans & Co., Boston, Mass,; H. H. 
Kinsey, Rensselaer Manufacturing Co., Troy, N. Y.; W. H. VanWinkle, 
Anthony P. Smith, Newark, N. J.; F. A. Snow, Providence, R. I.; I. W. 
Dodge, Standard Thermometer Co., Peabody, Mass.; J. P. K. Otis and G. H. 
Carr, Union Water Meter Co., Worcester, Mass.; B. F. Polsey and J. H. Eustis, 
Walworth Manufacturing Co., Boston, Mass.; H. A. Gorham, The George 
Woodman Co., Boston, Mass.; H. B. Temby, Boston, Mass.; H. D. Winton 


and J. A. Tilden, Hersey Manufacturing Co., South Boston, Mass. 


GUESTS. 


William 8. Danforth, Plymouth, Mass.; John 'T. Desmond, Haverhill, Mass. ; 
Frank L. Elkins, Boston, Mass.; George Goodhue, Concord, N. H.; James 
Gorman, Boston, Mass.; D. D. Jackson, Newtonville, Mass.; James W. Locke, 
Brockton, Mass.; John Moore, Lancaster, N. H.; J. J. Moore, Hingham, 
Mass.; Thomas Naylor, Maynard, Mass.; E. T. Spear, Quincy, Mass.; S. H. 
Taylor, New Bedford, Mass.; William F’. Williams, New Bedford, Mass.; H. 
C. Tower, Cohassett, Mass. 


The Secretary presented the applications of the following named for mem- 
bership : 
RESIDENT ACTIVE MEMBERSHIP. 


George A. Devlin, Civil Engineer, Marlboro, Mass. 

Charles R. Felton, Civil Engineer, Brockton, Mass. 

David A. Hartwell, City Engineer, Fitchburg, Mass. 

Perry Lawton, Civil Engineer, Quincy, Mass. 

Warren B. Wheeler, Assistant City Engineer, Fitchburg, Mass. 
William F. Williams, City Land Surveyor, New Bedford, Mass. 
Thomas Naylor, Superintendent, Maynard, Mass. 

Cornelius F. Doherty, Water Registrar, Boston, Mass. 
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NEW ENGLAND WATER WORKS ASSOCIATION. 
NON-RESIDENT ACTIVE MEMBERSHIP. 


D. A. Reed, City Engineer, Duluth, Minn. 

Frederic V. Pitney, Civil Engineer, Morristown, N. J. 

W. H. Burr, Prof. Civil Engineering, Columbia College, New York City. 

J. Olivier Delisle, Civil Engineer, 443 Dorchester St., Montreal P., Q. 

On moiion of Mr. Tidd the Secretary was directed to cast the ballot of the 
Association for the candidates, and that having been done, they were declared 
elected. 

The President called attention to the bill pending before the Massachusetts 
Legislature, entitled “‘An ‘Act’ for the appointment of a State Inspector of 
Water Meters,” and the Secretary read for the information of the members 
the principal sections of the bill. ; 

Mr. Brackett called attention to the circular to be sent out by Mr. Coffin 
and requested members to fili out the blanks as far as possible and return 
them to Mr. Coffin. He stated that the information obtained wouid be inter- 
esting and valuable and would be given to the Association. 

Experience talks and papers were contributed by Mr. A. F. Noyes, Mr. 
Byron I. Cook, Mr. W. F. Codd and Mr. Joseph K. Nye, and the discussions 
were participated in by Mr. FitzGerald, Mr. ‘Tidd, Mr. Coffin, Mr. Brackett, 
Mr. Holden, Mr. Ringrose, Mr. Fuller, Mr. Winslow, Mr. Haskell and others. 

Mr. Holden asked if it was necessary-to remove all loam as well as roots 
and stumps from newly flowed land in order to secure freedom from bad taste 
in the water. 

Mr. Ringrose stated that in building a new reservoir at New Britain, the 
muck and roots had been removed but not the loam. 

Mr. FitzGerald stated that from experiments made under his direction the 
conclusion was reached that in ordinary soils the larger part of the organic 
matter was in the first foot in depth. 

(Adjourned. ] 


QUARTERLY MEETING. 
Youna’s Horet, Boston, March 14, 1894 , 
The following members and guests were present : 
MEMBERS, 


Everett L. Abbott, Civil Engineer, New York City; Charles H. Baldwin, 
Boston, Mass.; George E. Batchelder, Registrar, Worcester, Mass.; Joseph E. 
Beals, Superintendent, Middleboro, Mass.; Nathan B, Bickford, Supt. W. W. 
N. Y., N. H. & H. R. R., Old Colony Division, Boston, Mass.; William R. 
Billings, Taunton, Mass.; Arthur W. F. Brown, Registrar, Fitchburg, Mass. ; 
John M. Burleigh, Supt., South Berwick, Me,; George F. Chace, Supt., 
Taunton, Mass.; E. J. Chadbourne, Supt., Wakefield, Mass.; Charles E. 
Chandler, City Engineer, Norwich, Conn,; John C, Chase, Supt., Wilmington, 


F 


164 JOURNAL OF THE 


N. C.; Freeman C. Coffin, Civil Engineer, Boston, Mass.; R. C. P. Coggeshall, 
Supt., New Bedford, Mass,; Byron I. Cook, Supt., Woonsocket, R. I.; F. H. 
Crandall, Supt. and Treasurer, Burlington, Vt.; George K. Crandall, Civil 
Engineer, New London, Conn.; L. E. Daboll, Supt. New London, Conn.; 
Edwin Darling, Supt., Pawtucket, R. I.; Prof. Thomas M. Drown, Mass. 
Inst. Tech., Boston, Mass.; Horace L. Eaton, City Engineer, Somer- 
ville, Mass.; Frank L. Fales, Lawrence, Mass.; Loring N. Farnham; 
Civil Engineer, Boston, Mass.; B. R. Felton, City Engineer, Marboro, Mass.» 
F. F, Forbes, Supt., Brookline, Mass.; Frank L. Fuller, Civil Engineer, 
Boston, Mass.; George W. Fuller, Biologist, Lawrence, Mass.; Albert S. 
Glover, Boston, Mass.; J. A. Gould, Jr., Engineer Brookline Gas Light Co., 
Boston, Mass.; E. A. W. Hammatt, Civil Engineer, Boston, Mass.; George W. 
Harrington, Wakefield, Mass.; David A, Hartwell, City Engineer, Fitchburg, 
Mass,; John C. Haskell, Supt., Lynn, Mass.; L. M. Hastings, City Engineer, 
Cambridge, Mass.; Louis Hawes, Civil Engineer, Boston, Mass.; Clemens 
Herschel, Hydraulic Engineer, New York City; James H. Higgins, Supt. Meter 
Dept. Providence, R. I.; Horace G. Holden, Supt., Nashua, N. H.; E.W. Kent, 
Civil Engineer, Woonsccket, R. I.; Willard Kent, Civil Engineer, Woonsocket, 
R. I.; Patrick Kieran, Supt., Fall River, Mass.; George A. Kimball, Civil 
Engineer, Boston, Mass.; Prof. Leonard P. Kinnicutt, Worcester, Mass. ; 
Cyrus B. Martin, Treas., Norwich, N. Y.; Josiah S. Maxcy, Treas., Gardiner, 
Mass, ; William E. McNally, Registrar, Marlboro, Mass.; Thomas Naylor, Supt., 
Maynard, Mass.; Albert F. Noyes, Assistant Chief Engineer State Board of 
Health, Boston, Mass.; Edward H. Phipps, Supt., New Haven, Conni; Dwight 
Porter, Assoc. Prof, Hyd. Engr. Mass. Inst. Tech., Boston, Mass.; George J. 
Ries, Supt., Weymouth Centre, Mass.; J. W. Ringrose, Commissioner, New 
Britain, Conn.; W. W. Robertson, Registrar, Fall River, Mass.; Henry W. 
Rogers, Supt., Haverhill, Mass., A. H. Salisbury, Supt., Lawrence, Mass. ;F.J. 
Shepard, Treas., Derry, N. H.; Prof. Herbert E. Smith, Yale Medical School, 
New Haven, Conn.; J. Waldo Smith, Civil Engineer, Montclair, N. J.; George 
A. Stacy, Supt., Marlborough, Mass.; William W. Starr, Jr., Civil Engineer, 
Bridgeport, Conn.; Frederic P. Stearns, Chief Engineer State Board of Health, 
Boston, Mass.; S. G. Stoddard, Jr., Engr. Hyd. Co., Bridgeport, Conn.; Prof. 
George F. Swain, Mass. Inst. Tech. Boston, Mass.; Charles H. Swan, Civil 
Engineer, Boston, Mass.; Lucian A. Taylor, Constructing Engineer, Boston, 
Mass.; William H. Thomas, Supt., Hingham, Mass.; M. M. Tidd, Hydraulic 
Engineer, Boston, Mass.; D. N. Tower, Supt., Cohassett. Mass.; W. H. 
Vaughn, Supt., Wellesley Hills, Mass.; Charles K.Walker, Supt., Manchester, 
N. H.; Warren B. Wheeler, Assistant City Engineer, Fitchburg, Mass.; William 
F. Williams, City Surveyor, New Bedford, Mass.; Horace B. Winship, Civil 
Engineer, Norwich, Conn.; George E. Winslow, Supt., Waitham, Mass.; S. J. 
Winslow, Supt., Pittsfield, N. H.; E. Worthington, Jr., Civil Engineer, 
Boston, Mass.; James M. Betton, Agent H. R. Worthington, Boston, Mass.; 
A. H. Broderick, Chadwick Lead Works, Boston, Mass.; F. H. Hayes, Deane 
Steam Pump Co., Boston, Mass.; Charles H. Eglee, Contractor, Flushing, 
NX. George A. Taylor, Gilchrist & Taylor, Boston, Mass.; William d’H. 
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Washington, The Hydraulic Cons. Co., New York City; Henry F. Jenks, 
Drinking Fountains, Pawtucket, R. I.; 8. B. Adams and F. E. Stevens, Peet 
Valve Co., Boston, Mass.; Harold L. Bond, Perrin, Seamans & Co., Boston, 
Mass.; W. H. VanWinkle, Anthony P. Smith, Newark, N. J.; H. B. Temby, 
Repauno Chemical Co., Boston, Mass.; 8. D. Higley and E. T. Ivins; Thomson 
Meter Co., Brooklyn, N. Y.; W. H. Moulton, Union Water Meter Co., 
Worcester, Mass, 
GUESTS. 


Hon, Thomas A. Bancroft, Cambridge, Mass.; J. G. Barrin, Civil Engineer, 
Boston, Mass.; HarryW. Clark, Lawrence, Mass.; C. H. Darragh, Philadelphia, 
Penn.; George Goodhue, Concord, N. H.; E. Eugene Eglee, New York City; 
Harry Gould, Troy, N. Y.; T. G. Hazard, Jr., Narragansett Pier, R. I.; F. A. 
Houdlette, Boston, Mass.; H. J. Jernigan, Fall River, Mass.; James A. Jones, 
Stoneham, Mass,; Mr. Kieran, Fall River, Mass.; B. J. Reith, Peabody, 
Mass.; George I. Tarr, Rockport, Mass.; 8. H. Taylor, New Bedford, Mass. 


The Secretary presented the applications of the following names for mem- 
bership : 


RESIDENT ACTIVE- 


J. L. Moore, Supt., Lancaster, N. H.; Daniel D. Jackson, Water Analyst, 
Boston Water Works, Newtonville, Mass.; Willard T. Sanborn, Supt. Dover, 
N. H.; Alexander Potter, Civil Engineer, 137 Broadway, New York; Arthur 8. 
Tuttle, Assistant Engineer Water Works, Brooklyn, N. Y.; James A. Jones, 
Registrar, Stoneham, Mass.; Harry W. Clark, State Experimental Station, 
Purification of Sewage, Lawrence, Mass, 


ASSOCIATE. 


National Lead Company, New York City; E. Eugene Eglee, Construction 
Water Works, New York City. 


On motion of Prof. Drown the Secretary was directed to cast the ballot of 
the Association in favor of the applicants, which he did and they were declared 
elected to membership. 

The President announced that the associate members, although requested 
by the Secretary to do so, had failed to select anybody to take charge of the 
exhibits at the next annual convention, and suggested that the Association 
take some action. 

On nomination of Mr. Stacy, Mr. Harold Bond (with Perrin, Seamans & 
Co.) was selected to represent the associate members at the June convention. 

The Secretary read a communication from Mr, Richards the Junior Editor, 
calling attention to the recent ruling of the Post Office Department refusing 
admission to the mails of society proceedings at pound rates, and requesting 
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members to write their respective representatives in Congress in favor of 
inserting a provision in the Manderson-Hainer bill now pending to include 
the publications of scientific and educational societies. 

He also read a circular issued by the Boston Society of Civil Engineers to 
their members, on the same subject. 

The President then introduced his Honor W. A. Bancroft, Mayor of Cam- 
bridge, who made a brief address. The first paper of the afternoon was by 
Prof. Thomas N. Drown of the Massachusetts Institute of Technology, upon 
‘Electric Purification of Water and Sewage’” The subject was discussed by 
Mr. Stearns, Prof. Smith, Mr. Herschel, Mr. Darling and Mr. Chace. 

L. M. Hastings, City Engineer of Cambridge, then read a paper describing 
some experiments in measuring the flow of water in a 36-inch pipe. Prof. 
Porter, Mr. Coffin and Prof. Swain spoke upon the same subject. 

[Adjourned. ] 
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ADDRESS OF HON. W. A. BANCROFT, 
Mayor or CAMBRIDGE. 
[March 14, 1894.] 


Tue Presiwent. I have the honor of introducing to you the Hon, William 
A. Bancroft, Mayor of Cambridge, (Applause.) 

Mr. Bancrort. Mr. President and gentlemen of the Association: I count 
it a high honor to have the privilege of coming here and facing this solid 
phalanx of New England manhood, representing as it does the intelligence, 
the prosperity, and the progress of our country, (for our country does not get 
very much ahead of New England, andI for one hope that the country will 
keep up to New England, for this is a standard of which it may well be proud,) 
men gathered here fit to associate with the gentlemen whose faces look down 
upon you from these walls, whose cares and responsibilities, to be sure, have 
ended, but no one of whom I venture to say, no matter how eminent, knew 
as much about water supply as you do. (Laughter and applause.) 

Iam here vicariously for one of your honored members, a former president 
of this Association, a sturdy son of Maine, whom the city of Cambridge long 
ago inveigled into its service, and which owes him very much more than he 
owes it, your present Treasurer, Hiram Nevons, I don’t know that you feel any 
anxiety about the condition of the funds you may have entrusted to his care- 
I wish the funds of this country were in as safe hands as yours are. (Laughter. ) 
No political reference whatever! (Laughter.) But Iam sorry that Mr. 
Nevons is not here. You know his worth, as we know his worth. I wish he 
were here to join with you. I know the pride he feels in this pioneer associa- 
tion of municipal officials, for such an association it is, 

What an object lesson this Association of yours would be to pessimists who 
are constantly declaring that municipal government in our country isa failure, 
because of the character ot its public service. (Laughter and applause.) But 
Nevons is not here, and the poor man, I am afraid, is sick. His rugged 
constitution, which he has impaired, [ have no doubt, by his fidelity to the 
service in which he is engaged, has become somewhat enfeebled. We hope he 
will regain his wonted health and strength. Such strength as he has he daily 
devotes to going to our water system, where we are engaged and have been 
engaged during the winter in some work, showing his fidelity in that way 
rather than by taking his strength to come in here, which certainly, would be 
more pleasurable. 

I bring, too, the greetings of another water official, I do not know, sir, 
whether he was a member of your Association or not, the Hon. Chester W. 
Kinsley who for twenty-nine years was a member of cur Water Board, most 
of the time at its head, and who last winter retired from a service seldom 
paralleled in this country, in this community or any other, for efficiency, for 
he was at the forefront of all our Water Board fights, and has succeeded in 
solving very many of the difficult problems which we have had to encounter 
in the community in which I live, 
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The late P. T. Barnum was once asked what he thought his chances for 
salvation were. He said, ‘My friend, I have the greatest show on earth.” 
(Laughter.) And when I saw you crowding into this room, and saw your 
earnest faces, I felt that you too could say that you had a very great show to 
accomplish anything which you undertook, whether it was an increase in your 
water supplies or in your salaries. (Laughter.) 

This Association is comprehensive, all-embracing, takes in all of New Eng- 
land, I understand. I remember reading not long ago a composition that was 
written by a small school-boy upon the human body. Hesaid that the human 
body was composed of the head, which contained the brains, if there were 
any. (Laughter.) The thorax, which contained the heart and the lungs; and 
the abdomen which contained the vowels, a, e, i, o and u, and sometimes w 
and y. (Laughter.) Now, I won’t undertake to locate all the brains or the 
heart of this vast Association; I suppose it is obvious that one, atleast, of 
your guests, ought not to assign himself to that category but rather somewhere 
in the indefinite part, with the w’s and y’s; and perhaps you may choose to 
locate him in the lungs, which represent the wind of such a gathering as this. 
(Laughter.) It is a very shrewd device, sir, it shows the acumen with which 
you set about everything you undertake, to get a Mayor to come here to 
occupy the transition period between the dinner and the intellectual enjoy- 
ment which is to follow. The remarks of a Mayor are not usually profound 
enough to interfere in the slightest degree with digestion, and by the time he 
is through everybody is ready for the intellectual feast which follows. 

I am much interested in the water works, have to be; everybody becomes 
interested when the occasion arises, as the small boy was, you know, whom the 
traveler found digging near a woodchuck’s hole, and asked if he thought he 
could get him. And the boy replied, ‘‘ Why, I have got to get him; the 
minister, has*come and there is no fresh meat in the house.” (Laughter.) So 
I had to find out something abont water works after I was elected to office, 
whether I would or no. During this past year we have found the water works 
extremely serviceable in Cambridge in taking care of the unemployed. The 
connection may not be obvious. (Laughter.) I will explain. We had a million 
and a quarter of dollars to expend to extend our means of collecting water. 
We are not allowed to use any other beverage in Cambridge, and so we 
husband this with a great deal of care. When it became apparent that there 
were a great many men who were out of employment and were willing to 
work, (at least they said they were willing to work, although it soon became 
clear that the number who were out of employment and the number who 
were willing to work was not identical.) (Laughter.) It occurred to us that 
some of our expenditure might as well be made at once as to be deferred 
until later in the year. And so we set about the construction of a high service 
reservoir which we had planned, and we set about filling various unwhole- 
some ‘“‘vacuums,” I think they call them now, we used to call them “holes,” 
(Laughter.) around Fresh Pond; and Hiram had his train of cars up there, 
and these people went up and he worked them; and I suspect, (Hiram is 
pretty thrifty and fore-handed, he came from Maine,) that by judicious 
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adjustment of wages and of hours the City of Cambridge hasn’t lost anything 
by the transaction. At all events we took care of many people, showing that 
the water works has a function which had not been thought of always before. 

Iam conscious of the importance of the service in which you are engaged. 
The conditions of municipal life are altogether different from what they were 
a generation ago when most of us began to be born. I doubt if there were 
very many water works in the country at that time ; in the large cities there 
were, of course. And what is true of water works is true of a very great 
many indispensible conditions of municipal life, of sewerage, of lighting, of 
transportation. You cannot get along without these things; there is not room 
enough in a large city for the people to sleep where they do business. And 
so all these conditions have changed, and have brought about a changed 
condition of administration, and you are an excellent illustration of the plan 
which is proposed by a great many people, whether it will be ultimately 
adopted or not, I don’t know, Imean the plan of having the municipality 
operate what is sometimes called a ‘‘ natural monopoly.” It is a very short 
step from the municipal ownership of water works to the municipal owner- 
ship of a lighting plant, and from that to the municipal ownership of a 
street railway. I will not undertake to say that each of these will be ulti- 
mately adopted by all of the cities; street lighting has already been to some 
extent. But the question is asked, if you can run a water works, why can’t 
you run a street lighting plant, and why can’t you run a street railway? The 
question will be determined in the end solely on grounds of expediency, just 
as the water works question was determined. 

We took the water works in Cambridge, I understand, twenty-nine years ago, 
because the private corporation was not successful in adequately supplying the 
citizens. The city has been. We have got to that point now. as you must have 
known from the officials of the city who are members of your organization, 
where we do not charge the municipality anything for its water; we have a 
large surplus with which we are either reducing the rates or are making a 
construction about our reservoirs for the pprpose of municipal adornment. 
In other words, it has been shown there, as it has been shown elsewhere, that 
it is possible to so operate a concern of this sort that it will be profitable for 
the community; and the question is asked, as I said, why not a lighting 
plant, and why not a street railway? And soon. AndI am struck, and I 
believe the people who advocate a plan of this sort would be struck, by the 
character of the men who compose your Association. I understand, of course, 
that many of you are professional men, men with technical training, 
engineers; but the superintendents and the registrars are not necessarily men 
with a technical training. They are honest men, it is obvious they are able 
men, they are men with business ability; and it is the object of every one of 
those men, I take it, to retain his situation. He wants to do towards the 
municipality just as an individual wants to do towards his clients or towards 
his customers. He wants to treat it fairly, he wants to give it a full equivalent 
for his compensation. It is for his interest to keep the standard high. And 
if that is the motive which operates in the water works, it very justly will be 
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argued the same thing will apply to other branches of the public service if they 
are ever taken under municipal control. And it seems to me, I repeat, as I 
began, that you would be a striking object lesson for anybody who is inter- 
ested in municipal government. Gentlemen, I see by the seriousness of your 
faces that you are about ready for the intellectual feast, and I will stop. 


(Loud applause.) 
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FILTER AT THE WANNACOMET WATER WORKS, NANTUCKET, MASS. 
BY 
Wma. F. Copp, SuPERINTEDENT. 
[Read February 16th, 1834.] 


The source of water supply at Nantucket, is a natural pond of about eight 
acres in extent, and fourteen feet in depth, having neither surface inlet nor 
outlet, and a very small area of shallow flowage, the shores being quite bold. 

The shores and vicinity of the pond are clean, and there is no possibility of 
sewage contamination, there being but one house within one-half mile of the 
pond, and the nearest houses of the town are more than a mile distant, 

The pond is fed mainly by springs, and the water has always been of very 
good quality, except in the autumn of some years, when we have been troubled 
by the growth of Anabena—one of the proteges of the State board. 

In 1891, Anabena appeared about July 15 and stayed with us till October 
and gave more trouble than ever before. So in the spring of 1892 we con- 
structed our filter, which, as may be seen by the plan, is a circular basin 
about 64 feet diameter at bottom and 6 feet deep, formed by a level clay 
puddle bottom 1 foot thick, and an embankment of the same material, having 
slopes of 2 to 1 and width on top, of 3 feet. Clay puddle was made of three 
parts clay and one part sand. 

In the center is built a circular brick collecting well, 15.25 feet interior 
diameter and 8 feet deep, having a dome-shaped roof, built of wooden rafters, 
covered with heavy laths, which were then plastered on the outside and small 
stones embeded in the cement plastering to make an artistic finish. The 
bottom is concrete—water tight. 

On. the bottom and inner slope of the basin was spread a layer of sand one 
inch thick, to prevent the moving water from coming into contact with the 
clay. 

Then on the bottom is a layer of round and broken stones about 2 feet 
thick in which are imbedded four lines of 12” vitrified pipe tees, radiating 
from the well, and from each branch tee lines of 4” vitrified pipes to receive 
and conduct the filtered water into the well. These pipes are all laid with a 
slight rising grade from the well, and the joints were packed with a turn of 
tarred yarn, loosely put in, and each joint was well covered with gravel. 

Above the broken stone is a 6-inch layer of gravel.and above that the filter- 
ing sand, which was put in in three layers and each rolled with a stone roller, 
the depth, when finished, being from 12 to 16 inches. The surface of the 
sand is level and has an area of about 4,600 square feet. 

The sand was obtained trom the shore of the pond, close by the side of the 
filter and had but very little dirt in it, which was washed out before placing. 
The sand has rounded particles, varying in size from ,, of an inch down, 
weighs when damp and packed down as in filter about 103 pounds per cubic 
foot and has in a given volume about 33 per cent. are voids. 
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The surface of the sand in filter is about 5 feet above the highest water level 
of pond and is about on a level with the pump cylinders. It was built when 
the pond was full of water and if it had been built low enough to admit of 
running the water from the pond into it by gravity the interest on the extra 
cost of construction would more than offset the cost of pumping the water 
into the filter, as it will probably never be used more than two months ina year. 
Aeration pipes were laid, one coil inside the well, and a branch extending 
out, inside of every vitrified pipe, under the filter bed. These were perforated 
with holes #,-inch diameter and 2 feet apart. The intention being to aerate 
not only the filtered water, but the filter bed itself. 

Pond water is pumped through a 6” pipe onto the surface of the sand, and 
kept at a depth of 12 to 18 inches above the sand. It is intended to filter at 
the rate of five gallons per square foot per hour. 

The filter during the months it is in use is always full of water, but filtra- 
tion is intermittent, depending on the times of pumping from it. 

Filtered water is drawn from the well by an 8-inch pipe, the pumps being 
about 300 feet distant. 

During the year 1892, there was not a day but what the water was all right 
to deliver to town without filtering, but this year of 1893, the Anabaena were 
on deck again in great numbers, and we commenced using the filter on their 
appearance August 8. The mode of operation was to pump into and out of 
the filter at the same time, aerating the water the most of the time while 
pumping. 

We pumped from sixty to ninety minutes at a time which filled our tank, 
and then shut down for three or four hours. 

The first analysis of water by the State Board of Health, August 14, showed 
the number of Anabeena, in pond water to be 216,000 per 100 c.c. Andin 
filtered water 3,600, or over 98 per cent. removed. Also almost complete 
removal of odor and color, both of which were strong in the pond water. 

We were satisfied with the operation of our filter, but after twelve day’s 
use complaints of odor appeared in town, the filtered water still being clear. 

Two days later the surface of the sand became crusted over and almost 
stopped the flow of water, but it was raked over and broken up and did not 
clog again. After twenty-two days’ use, the odor being so strong, we ceased 
using the filter, drew down the water and scraped the surface, removing 
about 3 inch in depth, taking off as little as possible. Most of the impurities 
were in the top } inch, though the sand was stained deeper, in some places 
as much as 8 or 10 inches. 

We found that the air, used in aeration, in passing through the sand had 
seemed to gether in places, and formed little craters where it came up through 
the sand, instead of coming up evenly all over the bed. And probably water 
would find its way down these air passages without much filtering, therefore 
we disconnected the aeration pipes, extending under filter bed, and did not 
use them again, but still retained those in the well. We used the filter again 
September 1 for a few days, but had to give it up as the odor was so strong; 
and we gave the filter another examination with our constructing engineer, 
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and we decided that the trouble appeared after the water had been filtered 
and before the water reached the pump, on its way to the town, and there- 
fore must be in the collecting well. 

We now excluded sunlight from the well. ventilated the roof and aerated 
the water, but were troubled with odor all through September. From Sep- 
tember 29 to October 18, we used the filter without any trouble of any kind— 
there being no odor—and on October 18 we discontinued its use, as the 
water in the pound was again all right. 

Analysis of October 4 showed reduction of Anabaena from 96,800 to 3,800, 
and color from 0.25 to 0.15. 

During the time, between August 20 and September 29, hie the din was 
worst, the temperature of water ranged from 74° to 62°. After September 29, 
it was below 60° and we believe the principal, if not the entire, cause of odor 
was the high temperature of water in the filter well, aggravated by heat from > 
the sun, concentrated by the dome roof, and by warm air pumped in for 
aeration which was drawn from the engine room. 

We propose to alter the roof, or rather build a fiat, water-tight, submerged 
roof, perhaps leaving the dome in place. with large openings through the 
sides of the dome at and above water level, which willallow air to circulate 
freely, and the roof will keep the well in the shade. 

It is proper to say that the engineer originally designed a flat roof, sub- 
merged, but when the dome was proposed, seeing no objections, he consented 
to its nse. 

We do not anticipate much trouble the next time Anabaena attacks us, if 
we can keep the water cool.. There is an ice house near by trom which air 
might be drawn if there is no danger of germs in it- Our tank is uncovered 
but as it so small and water stands in it but a short time in summer we do 
not fear much trouble from that source, though it would be better covered. 

The capacity of the tank is 50,000 gallons, and our summer consumption 
ranges from 150,000 gallons to 220,000 gallons daily. The cost of the filter 
was $4,800 and it cost to operate it about $90.00. 7 
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THE FAIRHAVEN, MASsS., WATER WORKS. 
BY 


JosepH K. SUPERINTENDENT, 
(Read February 16th, 1894. } 


_ In 1857 the little village of Fairhaven, situated in the extreme Southeastern 
portion of Massachusetts, opposite the city of New Bedford, was a thriving, 
prosperous whaling port. Business was more than good, profits large, and 
money was plenty. The town boasted a considerable number of wealthy men 
who gave freely to public benefits, and the solid granite wharves, fine 
churches and beautiful elm shaded streets, have been handed down as evi- 
dence of the prosperity of those good old times. But about this time the 
great army of whalers met the skirmish line of their enemy—petroleum. The 
battle that followed was short and it took only a few years to nearly wreck the 
whole village, not however, until glorious plans for public improvement had 
been made. Water, sewers, gas, etc., had all been in project, but all went 
down in the general crush. Water would however have been introduced, had 
it not been for one difficulty. No water could be found. The town had voted 
to secure the services of an engineer who should report upon the possibilities 
of a water supply, and weary from his tramp over dry fields and out-cropping 
ledges he gave it up in dispair, and reported the idea impossible. In his 
travels the engineer walked over the spot where now stands the handsome 
little Pumping Station of the Fairhaven Water Co. Where today we have 
twenty-six wells flowing over the top of the driven pipe of their own natural 
head 10,000 gallons per day each. Sometimes great results come from small 
happenings, and the small happening that resulted in the building of the 
Fairhaven Water Works was a very wet jacket on a small boy who skated into 
what they afterwards told him was an-*‘air hole” in the ice on the little 
Naskatucket brook. The jacket was very wet, but the subsequent warming it 
got was sufficient to squeeze from it, with the addition of a few tears, a 
bountiful town supply. The ‘‘air hole” proved to be the ont-cropping of a 
large quantity of subterranean water, and in ,1893, fifteen years after the 
above named suffering circumstance, twenty-six 2} inch tubes were pouring 
their supply to the surface. 

The plant of the Fairhaven Water Works is, of course, nothing more than 
the usual pump and stand pipe system, but it contains some unusual engi- 
neering features that I think will be of interest to the members of this Asso- 
ciation. The distribution consists of about fourteen miles of 12, 10,8 and 
6-inch pipe, the plan of the system represents almost exactly the wires of an 
ordinary toasting iron or grid. The one and one-half mile of 12-inch force 
main being the handle and the crossing of the 10, 8 and 6-inch representing 
the wires or grid. 
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On this pipe we have eighty-six hydrants of the Ludlow pattern, so arranged 
that we can get four or six fire streams on nearly every building on the 
system. All hydrants have extra large gate openings and none are connected 
smaller than a 6-inch supply pipe. 

The twenty-six wells are connected into two 10-inch suction lines, running 
Easterly and Westerly from the station and at the middle point entering a 
cast iron suction chamber 4 feet in diameter and 4 feet deep. This chamber 
bas a domed top and is connected with the main air pump to remove any 
collection of air that may be brought in by the water. From the chamber a 
12-inch suction pipe is led out to the pump cylinders, 

Side by side in our engine room we have two pumps of one a half million 
gallons capacity each, but of widely different design. One, a regular cuplex, 
compound type with cylinders 12 and 20inches with 12-inch stroke and water 
cylinders 12 inches and has a guaranteed duty of fory-five millon foot pounds 
on a thousand pounds of feed water. 

The other pump is a wide departure from the usual design of machinery 
for a small station and consists of a regular cross compound crank and fly- 
wheel engine of the Corliss type, with but slight variation from the regular 
Corliss valve gear. The pump cylinders are placed at the back of the steam 
cylinders on the same piston rod. Steam cylinders are 15 and 30 inches by 
18-inch stroke, both jacketed with live steam. The high pressure exhausts 
into a receiver placed between the high and low pressure sides which is also 
superheated by direct steam. 

Each engine is fitted with separate surface condensers placed above the 
pump cylinders and forming a part of the force main. 

Both condensers are connected to a common air pump discharging into a 
hot well. The drainage from all of the cylinder jackets and superheater is 
discharged by means of traps into the hot well which also receives the exhaust 
steam from the feed pumps. 

Both engines were built by the Snow Pump Co, Buffalo, N. Y. 

Steam is furnished by two horizontal steel boilers, 60 inches in diameter 
and 14 feet long, built out of two sheets running the length of the boilers and 
forming one-half the shell. Horizontal seams double riveted. Each boiler 
has 100 3-inch tubes and a 32x41 steam dome and carry a working pressure of 
100 pounds. 

Boilers were built by the Oil City Boiler Co., Oil City, Pa. 

Directly on the force main and half way between the station and the town 
is placed the stand pipe and it is the portion of the work which I think con- 
tains the most novelty as there are many new features in its construction. 
It was designed to meet the local conditions of a level country. It was con- 
sidered necessary to have the top of the stand pipe 150 feet above the ground 
at the highest available point, and a stand pipe of that heiyht and 30 feet in 
diameter, which was the least it was thought best to make it on account of 
the rapidity with which it would be drawn down in case of fire, would require 
plates 1 3-16 inches thick in the bottom course and would cost complete with 
foundations $25,000 or $30,000. One 35 feet in diameter and 150 feet high 
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would require 12-inch plate in the bottom course and would cost not less 
than $33,000 and probably $35,000 complete. It was finally decided to build a 
tank 35 feet in diameter and 50 feet high, and support it by a framed steel 
base 100 feet high. The cost of this is practically $19,000 with foundations 
and roof. The capacity when full is about 383,000. 

The tank itself differs in no way from any ordinary well designed tank or 
stand pipe, except in construction of the bottom which was made in the form 
of an inverted cone. This was done to avoid centre supports or cross girders 
and transfer the strains caused by the weight of water to the outside of the 
tank where it was supported by **> ~-cts. The bottom plates are put in 
circular rings or courses with radial jvu.unus. The roundabout seams are lapped 
and double riveted, and the radial seams have butt joints with single 
color plates, and are also double riveted. 

The outer course of the bottom plates are }-inch in thickness as are the 
lower course of side plates and pass under the latter and project 4 inch 
beyond the angle iron which forms the connection between the sides and 
bottom and are riveted to it. The courses of bottom plates decrease regu- 
larly in thickness toward the center where the inlet and outlet pipe enters 
through a composition stuffing box, which allows for expansion and contrac- 
tion or any movement of the pipe. This pipe is 12 inches in diameter, of 
wrought iron and secured at two points by braces to the steel frame. Its 
weight and that of the water it contains are supported in the ground by a 
heavy casting. ‘There is a balcony around the top of the tank, and a balcony 
landing at the bottom near the man hole, which are constructed entirely of 
wrought iron. 

The water supply being from an underground source, it was necessary to 
cover the tank to keep out the light, and a steep conical roof was constructed 
for the purpose. The sides of the roof make an angle of 63°—26/ with the 
horizon, or the rise is equal to the diameter. The covering of the roof is of 
j-inch gaivanized plate, apped and riveted on horizontal courses and riveted 
to the circular angle iron ribs which form the frame of the roof. There are 
four dormer windows with ventilating slides made with slats, which raise and 
lower to give access to the interior. There are also openings for ventilation 
about the tank under the jet, and at the extreme top by an opening under 
the base of the finial. ° 

The base is 100 feet high from the coping stone of the foundation to the top 
of the circular girder upon which the tank rests. It is composed of twelve 
posts set in a circle, the diameter of which is 35 feet at the top and 61 feet 
at the bottom. The posts are connected with each other at points 20 feet 
apart by 6-inch channell iron ties, which prevent the posts from spreading 
and give them a lateral support at these points, thus reducing the span of the 
posts between points to 2U feet. The posts are also braced and gounter 
braced at these points by 2-inch steel rods and turn buckles, to resist the 
overturning tendency of the wind. The ties and braces are all connected 
together and to the posts by a plate or gussett. The posts are in the form of 
a plate girder in section, with 17-inch web and 14-inch flanges made up of 
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plates and angle iron from 5; fo }-inch in thickness, the areaof cross section 
increasing from top to bottom to provide for the increased strains due to the 
wind at the lower portion of the base. The top of the base is surmounted by 
a circular plate girder with 36-inch web and 8-inch flanges. This is designed 
to carry the whole strain caused by the weight of the tank and the water to 


_ the heads of the posts which are about 9 feet apart on centres at the top. 


The foundation piers, one at each post, are built of rubble masonry lai 1 in 
cement, and are 9 feet square at the bottom and 6 feet square on top with a 
coping stone 4 feet square and 15 inches deep, the top of which are hammered 
to receive the feet of the posts which are a plate 26x28 inches and 1 inch 
thick. The foundations are designed to bring a pressure of not over three 
tons per square foot as a maximum when the tank is full and with a wind 
pressure of fifty pounds per square foot. The earth is a hard pan or clayey 
gravel. The ground under the tank to the outside of the foundations is to be 
covered with coal tar concrete to prevent the washing away of the earth 
around or under the foundation in case of accident to the supply pipe. This 
stand pipe was designed in the office of M. M. Tidd, by Mr. Freeman C. 
Coffin, his principal asssistant, and was built by Messrs. Riter & Conley of 
Pittsburgh. 

As everything about the system has been selected, not so much with regard 
to expense as utility, I think we can safely claim to have one of the best, if 
not the best, designed and built small systems in New England. 


DISCUSSION. 


Mr. FrrzGrratp. I should like to ask if any test was made of the yield of 
those wells ? 

Mr. Nyg. We pumped from them at the rate of about 500,000 gallons a day 
for fourteen days ; that is the only test ever made before we built the works. 
Since that time we have pumped 1,500,000 gallons in fifteen hours without 
reducing the head or flow of the wells. This was in a very wet time. 

Mr. FirzGrratp. In pumping 500,000 gallons a day for founteen days, 
how much did it lower the head in the ground. ; 

Mr, Nyx. It did not reduce the head more than three inches. 

Mr. FirzGeratp. Practically it did not reduce it at all. 

Mr. Nye. No; it came back inside of three minutes after stopping the 
pump. 

Mr. FirzGeratp. What time in the year was it? 

Mr. Nyz. It was in November, and the rainfall had been very light that 
year. 

Mr. Trp. I think Mr. Nye has covered the entire subject. It seems to 
me, so far as the works are concerned, that they are a success in every way. 
There are some novelties about the standpipe which may be interesting to 
members of the Association; and I will say the credit of that design is due 
principally to Mr. Coffin, who was my assistant at that time, and who sub- 
stantially designed it. Mr. Nye informs me he was up in it last fall during 
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one of the severest gales we had, and, as I understood him to say, there was 
positively no movement felt. 

Mr. Nyz. A very slight vibration inded. but a terrific noise. 

Mr. Corrin. I think Mr. Nye’s description ot the standpipe covers it com- 
pletely. I would say it is a design the strains of which can be calculated, as 
well as in any structure. Although it is a novelty, I think it is designed on 
correct principles; and, as I say, the strains could all be figured, except there 
might be a question of opinion as to the wind strains on the bracing, because 
the posts are set in a circle, and it would be a matter of judgment how many 
of the sections the wind strain would come on. Of course it would come 
squarely on two side sections from which ever way the wind blew, and it isa 
matter of judgment, I should say, how much would be borne by the other 
sections. Two side sections would not bear anything, of course. 

The first design was made with the posts of Z bar columns; but on consult- 
ing with the builders they said that at that time, it was almost impossible to 
obtain Z bar columns from the mills in any reasonable time, and that they cost 
more, and suggested the form it was put into with one plate girder; and 
although it is probably not quite as economical a form of material as Z bar 
columns, and we made them a little heavier than we would have with Z bar 
columns, still { think possibly 1t may be as well. The girder at the top is 39 
inches deep. It is a circular girder, made very much like a plate girder. 
except that in plan it is circular, and all the weight of the water in the stand, 
pipe comes upon this it, and is transferred to the heads of the posts which 
are 9 feet apart on centres; and the girder was figured to carry that strain. 

The great object, of course, in making this standpipe in this shape was the 
saving in cost. It was so high that a standpipe of the same cost probably 
would not have been more than 18 or 20 feet in diameter. I don’t know asI 
have looked into that with sufficient care to state positively; but a standpipe 
of this same character, carried to the ground as a standpipe, would have cost 
nearly twice as much as this one did, without the foundation and without 
the roof. That is the advantage, in this form, namely: the saving of money. 
It is a novelty, of course. and I am naturally interested to see how it comes 
out. 

Mr. Brackett. I should like to ask Mr. Coffin if there is any question ia 
constructing a standpipe 150 feet high, of the practical use of the very 
heavy plates which are necessary, that is in the manufacture; having in mind, 
perhaps, the accident at East Providence ? 

Mr. Corrin- I should not want to speak positively about a thing of that 
kind, but it seems to me I should avoid using plates heavier than one inch, 
especially if all the seams were to be made lapped seams. For where three 
plates come together, as they do where the longitudinal joints are lapped and 
then a vertical joint laps on to them, there is a corner which has to be beaten 
down, and that has to be heated in place by some kind of a basket heater, 
and it seems to me it must occasion some severe strains. 

Then there is another point. I don’t know how the rolling might affect 
such thick sheets. Of course in a standpipe of that diameter there would 
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never be very much strain, perhaps; and it is my opinion that certainly all 
sheets above three-quarters of an inch should be drilled instead of punched, 
because the drilling would not affect the structure of the iron or steel. The 
tank part of the standpipe was designed to be of iron; in fact it was designed 
to be all of iron, except the posts, the compression members. I think, as I 
said betore, all plates over, three-quarters of an inch should be drilled 
instead of punched; and, I should want to avoid using plates over one inch 
thick. 

Mr. Nysg. I would like to say the wells in our system were driven under the 
direction of Mr. Daniel Russell. 

Mr. Tipp. This standpipe was constructed of iron, and I have always pre- 
ferred iron to steel from the fact I had rather have the best quality iron than 
the very poorest quality of steel. Ihave noticed that all the standpipes in 
the country that have fallen have been of steel, while I know of no instance 
of an iron one falling. 

Mr. CoacrsHaty. I would say one word about the appearance of this stand 
pipe. Moststandpipes are blots on the landscape, as we all know, but this 
on the contrary, is a very sightly structure as we see it from New Bedford. 
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THE ELECTRICAL PURIFICATION OF WATER, 
BY 


Tuomas M. Drown, M. D., Institute of Technology, Boston, Mass. 


[Read March 14th, 1894.] 


In this ‘‘ Electrical Age,” when a new application of electricity to every-day 
needs is a matter of daily experience, it does not surprise one to hear of the 
practical use of electricity as a purifying and disinfecting agent, particularly 
as we are accustomed to think of it as a force which purifies as well as de- 
stroys. 

The electrical purification of water and sewage appeals to most persons 
therefore as a process likely to be both potent and effective. There is, more- 
over, to some minds a peculiar satisfaction in the contemplation of a subtile 
force which acts in a mysterious’ way, and to such minds an explanation is 
often an unwelcome disillusion. 

Inasmuch as considerable prominence has been given in the last decade to 
methods of electrical purification of water and sewage, it may not be uninter- 
esting to state briefly just how this purification is effected, and the principles 
on which it rests. 

We may distinguish two classes of so-called electrical purification : — First, 
those which electrolyze water, liberating oxygen at the positive pole; and 
second, those which electrolyze a solution of common salt and liberate chlor- 
ine in the same way. 

The Webster process for the purification of sewage, of which a good deal 
was once heard, belonged mainly to the first. class, although by reason of the 
chlorides contained in the sewage, it fell also, in part, into the second class. 
The oxygen liberated at the positive pole, while in the nascent state, was sup- 
posed to oxidize some organic matter, but as the pole was composed of iron 
plates, the oxygen was mainly consumed in oxidizing this iron, and the oxide 
of iron thus formed acted as a precipitating agent on the sludge in the sewage. 
This process was, thus, mainly one of chemical precipitation of sewage by 
means of oxide of iron, which was formed by a current of electricity passing 
through the sewage. Much was hoped for from this process, but it never 
passed, as far as I am aware, beyond the experimental stage. 

The possibility of oxidizing organic matter on the large scale by means of 
nascent oxygen liberated from water by the electric current will probably 
never be more than a dream. Attractive as the process seems, the necessary 
conditions for accomplishing it could probably never be realized on a city’s 
water supply or on its sewage. 

One word in this connection about the ‘‘ nascent state” of an element, of 
which we hear so much now-a-days. It is a well-known chemical fact that 
elements just liberated from combination are much more active than in their 
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ordinary condition. Nascent hydrogen, for instance, is a powerful reducing 
agent, nascent oxygen a powerful oxidizing agent — properties which are 
lost when these elements have assumed their molecular condition. 

In some of the recent literature which I have read on the electrical purifica- 
tion of water, I have come across the idea that a nascent substance is one that 
is “‘fresh,” in contradistinction to one that is ‘‘stale”; as if, for instance, 
oxygen liberated from water a minute ago would be more active than if it had 
been formed one hour. This is very wide of the mark — it is only at the very 
instant of formation that an element has enhanced powers due to its nascent 
or new-born condition. 

The more recent systems of purification of water and sewage by electricity 
belong in the second class, that is, the decomposition, by electrolysis, of a so- 
lution of common salt. When a solution of salt (chloride of sodium) is de- 
composed by electricity, we have sodium liberated at one pole and chlorine at 
the other. The sodiam is immediately oxidized and combines with the water 
present, and a solution of caustic soda results. By suitable mechanical con- 
trivances the chlorine gas may be conducted away from the other pole as fast 
as liberated and collected as such. This method of making caustic soda, it 
may be said incidentally, is yet more or less in an experimental stage, 
but it seems not unlikely that the electrolytic production of caustic soda from 
common salt may become one of the world’s great industries. 

But if, instead of separating the caustic soda and chlorine from each other 
in this process, they are allowed to recombine, we have a complicated series 
of reactions resulting in the formation of various products dependent on the - 
concentration of the liquid and its temperature. The principal product 
under ordinary conditions is sodium hypochlorite, variously named — chlorin- 
ated soda, chloride of soda, and in pharmacy, as Labarraque’s solution. A 
corresponding and entirely analagous compound is the so-called chloride of 
lime or bleaching powder, in which lime takes the place of soda. 

This, then, is the substance, sodium hypochlorite, with which we have to 
deal in the method of electrical, purification which depends on the electro- 
lysis of a solution of salt or sea water. When the current of electricity has, 
in the manner above described, formed a sufficiently concentrated solution of 
sodium hypochlorite, this solution is mixed with the water or sewage to be 
purified. 

I would remark, first, that there is nothing new in the application of elec- 
tricity to produce the hypochlorites, except so far as the introduction of the 
modern dynamo enables us to generate electricity at a much less cost than 
formerly, and consequently to use it economically in industrial chemical op- 
erations, 

Second, there is nothing new in the use of sodium hypochlorite as a disin- 
fectant, deodorizer and germicide. 

In the very valuable Report on Disinfectants, published by the American 
Public Health Association in 1888, the hypochlorites were shown, experiment- 
ally, to be among the most effective of all disinfectants in their action. One 
per cent. of a solution of sodium hypochlorite containing six per cent. of 
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available chlorine, destroyed the Bacillus anthracis in two hours; two per 
cent. of this solution was effective in thirty minutes. 

Of the corresponding lime salt, or bleaching powder, the committee re- 
ported that a solution of this substance, containing twenty-five per cent. of 
available chlorine, was effective in a one-per cent. solution in one or two min- 
utes, and that a solution of one-fourth this strength would kill Bacillus 
anthracis and Bacillus subtilis in two hours. 

The two hypochlorites of sodium and calcium were thus shown to be equally 
efficacious, the activity depending on the amount of hypochlorous present, or, 
in other words, of available chlorine. 

The so-called electrical purification of water, by treating it with an electro- 
lyzed solution of salt, is thus seen to be simply a process of disinfection by 
sodium hypochlorite ; electricity, as such, has nothing to do withit. There 
is nothing peculiar in the sodium hypochlorite produced by electrolysis ; 1t 
has no different properties from that made by the ordinary process of passing 
chlorine into a solution of caustic soda. That other compounds are formed 
in small amount by the action of chlorine on caustic soda is true, but it has 
not been shown, nor is it probable, that any one of them has as potent germi- 
cidal power as the hypochlorite, 

Ozone is generally supposed to cover a multitude of sins of polution and 
quietly to destroy them ; but we do not know much, if anything, about its 
germicidal power ; and there is certainly no good reason for attributing any 
of the disinfecting action of an electrolyzed salt solution to ozone, even did 
we certainly know it to be present. 

It is unfortunate, I think, that the advocates of this system of purification 
of water and sewage are not content to attribute the purifying action of the 
electrolyzed solation of salt solely to the hypochlorite formed. There is 
nothing gained by calling it ‘‘electrozone” or an ‘‘electro-saline solution,” 
for there is nothing mysterious about its action, as these terms 
would lead one tosuppose. Nor is it proper to speak of this system of purifi- 
cation in any sense as an ‘“‘ electrical” one. 

If one were to purchase two bottles of sodium hypochlorite of identically 
the same composition, one prepared by a chemical process and the other by 
the electrolysis of a salt solution, he would not expect to find them called by 
different names. To call the latter an “electrical disinfectant” would be 
simply fantastic. 

Finally, is it desirable in any case to treat a city’s water supply with a 
powerful disinfectant like the hypochlorites? When the question is put in 
this bald form I cannot think it will receive the approval of engineers and 
sanitarians. Leaving out of consideration the difficulties and cost of disin- 
fecting effectively and uniformly the water supply of a large city, the idea 
itself of chemical disinfection is repellent. Every city should jealously 
guard its water supply ; it a sin against decency and good morals to permit 
the polution of drinking water by sewage and house drainage. It is a 
still greater wrong (not to say a foolish blunder) to permit the open polution 
of its drinking water streams, and then systematically to disinfect them. 

In cases where a water supply has got into such a hopelessly bad condition 
that nothing will render it safe but disinfection by chloride of soda or chloride 
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of lime, it is high time, I think, to abandon the supply ; and in this opinion 
I feel sure most water works engineers will coincide. 


DISCUSSION. 


Mr. Stearns. I would like to ask Prof. Drown if he has figured the quan- 
tity of salt or hypochlorite that would have to be used in any operation of 
this kind? 

Pror. Drown. No, but the amount could be calculated from the figures I 
gave. It did not seem worth while to discuss a subject of this kind on the 
basis of cost, since the idea of the disinfection of a water supply by chemicals 
is to my mind faulty in conception. Yet I think it may be said that the 
amount of hypochlorite necessary to thoroughly kill all the germs in a water 
supply of, say, fifty million or one hundred million gallons a day would be 
found to be very large, on the basis of the figures given by the committee of 
the American Public Health Association. 

Pror. H. E. Smitn. There is a question I would like to ask Prof. Drown. 
The solution which has been in use at Brewsters I have had occasion to 
analyze on several occasions, and it contains such a quantity of hypochlorite 
of sodium as corresponds to about .25 of a part of available chlorine in 1000, 
that is .025 per cent of available chlorine, although it is prepared by electrol- 
izing a solution of from two to three and one-half per cent; that is the 
amount of chlorine which is in this solution in available form is about one 
part in sixty-five or seventy of the total.chlorine. Now the point which I 
would like to ask Prof. Drown is with regard to the application of this method 
to the purification of sewage, not of drinking water, for I fully agree with him 
that we don’t want to take dirty water for this purpose, and clean it before 
using. Does Prof. Drown think that such a solution, of the strength which 
I have mentioned, and the strength which they are using there, would have 
any efficatious oxidizing power on the sewage, or would it act only asa 
disinfectant? If only as a disinfectant, of course, ultimately if the water is 
not greatly diluted it would undergo putrid decomposition. My question 
therefore is whether this amount of available chlorine would amount to 
anything as an oxidizing agent, or whether it is simply useful as a disinfectant 
to delay decomposition for a time. 

Pror. Drown. I regard the electrolysis of water liberating oxygen, and the 
electrolysis of salt solution liberating chlorine, as both insignificant in actual 
power of oxidation of organic matter in water, under the conditions of 
ordinary practice. Some forms of easily oxidized organic matter might 
possibly be oxidized in this way, but to any large extent I think it has never 
been shown to be the case. All the attempts at treating sewage by oxydizing 
agents in England have shown the impracticability of this process. I regard 
all these chemicals of value simply as germicides, and not for the direct action 
on organic matter. 

Mrs. Herscuen. I am a little disappointed by the professor casting cold 
water upon the idea of, or discouraging the purification of drinking water by any 
means that at all would promise success. The proposition, as it has been put 
here, is that it is a horrible thing to allow drinking water, first, to become de- 
filed and then to purify it. But as far as the defilement of water goes, we 
can not practically prevent it; that is being attended to without any 
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effort on our part, and being attended to only too well. There are those of 
us in this room who can‘remember when a drink of Cochituate water was a 
good thing to take; the rule is now it will turn your stomach. The time 
was when the Croton supply was considered very good drinking water ; it is 
now barely fit to drink. And so I might go on and speak with reference to a 
great many other waters which at one time were very good and have become 
very bad. Now, the mere description in reports and catalogues, and the giv- 
ing of these wonderful names to the substances, to the animalcule and the vari- 
ous vegetable matters that are found in these waters, does not tend to purify 
them. When we classify all these bacilli and alge, all these animals and 
plants, and name them, misroscope them, lithograph them, that does not purify 
the water. This is a practical association. It is not merely pursuing science 
for science’s sake. Its object is not merely to know what is in the water that 
isharmful. I takeit the object of this Association is to get rid of that stuff, 
Why should there be any cold water thrown on an attempt of people to purify 
such water? The polution of it is all the time going on, and we cannot wholly 
prevent it. Railroads run into the territory of the watersheds, population in- 
creases in the territory,and we cannot keep it out. You can’t keep these drainage 
areas without getting a poluted supply, and I class the Sudbury right with 
them ; for the Sudbury drainage area, we may say, is too densely popu- 
lated to-day for giving a proper supply of water, and so is the Cochituate. 
That is the sum and substance of it all; that is the reason the water is not as 
good as it was. It is because the population is now too dense. 

Now, what are you going to do about it? That used to be a political in- 
quiry, but there is a great deal of truth in it. What are you going to do 
about it? Thatis a practical question, and itis not asked wlth any taunt in 
it. It is a question that will have to be answered — What are you going to do 
about it? You cannot take these people by the nape of the neck and kick them 
oat of their houses and homes and depopulate the whole drainage area. 
Why therefore should we not welcome processes which are gone into for the 
purpose of purifying water? Certainly just as much argument can 
be made against the processes of purifying the sewage of these peo- 
ple, as against those for purifying the water which, in spite of all that has been 
done, is still not as good as it was. Why should the Professor make ob- 
jections against processes for purifying water, the very thing we have 
all been waiting for and what we want done? I don’t want these remarks of 
mine to be construed as arguing in tavor of the electrical purification of water, 
mind you, for I know very little about it. I came here to-day largely to hear 
what the Professor had to say, and with the hope that perhaps there was 
something init. Iam disappointed because from the tone of his closing 
remarks, it would appear that he discourages the whole idea. He says we 
don’t want to go to purifying water; we want it pure to begin with. Well, 
when the millenium comes, we will have pure water, and perhaps it will 
stay pure; but at present, I want to hear a word of encouragement for 
anybody and everybody who will attempt to purify water in some practical 
way. 

Me. Dartinc. Mr. President, I am glad that Prof. Drown has hit the nail 
right on the head, for I think he has. I think he has come to-day and told us 
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just what we want to do. He says that when a water supply gets so impure 
it has got to be treated to make it good, it is time they looked for another 
source, and I think he is right about it. The only way to get pure water is to 
stop the impurities from going into it, and if there is a place which gets water 
from a source of supply where the impurities cannot be stopped from going 
into it, it is high time another source of supply was obtained. I suppose that 
in most cases the drainage of sewage into the source of supply can be stopped. 
We know that many cities and towns have been compelled to divert their 
drainage from the rivers, and I don’t see any other way to prevent the trouble. 
I am glad, as I say, that Prof. Drown has told us the naked truth about it. 
He has certainly hit the nail on the head this time. 

_ Mr. Herscuer. We have here a case where bacilli and algae are to be hit 
on the head, not nails. The gentleman has a city for a neighbor in 
which some system of the sort is badly enough needed, What is Providence 
going to do about getting water that is fit to drink? They can’t drink 
the water they have there; they have to buy it by the gallonif they want 
water fit to drink. They can’t afford to abandon all their works, and why 
shouldn’t they purify the water? And what greater objection is there to 
purifying it by chemical means, than there is to filtering it? It is only 
another method of purification. 

Mr, Daruinc. I will answer that question. Weare told that in the city 
of Providence, after the water has passed some four or five miles down the 
river, it purifies itself before it gets to the pumping station. [Laughter.] 
We are told that aeration of water over dams purifies it ; that water purifies 
itself in running such a distance. Now, then, if the city of Providence will 
cut off the cesspools, and I understand she got rid of quite a lot of them last 
year, and she has been doing it for a number of years past; if she will stop 
the sewage from getting into the river, there won’t be any trouble with the 
water. Or if she will go up, perhaps into Burlville, and take a new source of 
supply, she can get practically pure water there. The city of Boston, I ex- 
pect, at some not distant day, will take her water from up in New Hampshire. 

Mr. Watxer. She can’t doit. [Laughter.] 

Mr. Daruine. The city of New York is buying up the whole watershed 
that surrounds her supply ; she is going to control the whole of it. The gen- 
tleman from New Hampshire says Boston can’t do it. They have got more 
water up in New Hampshire than they know what to do with now ; they don’t 
use but little or it. And I may say to my friend that he has got to look out for 
the protection of his source of supply. The city of Manchester has got to look 
out for her source of supply, or else it wil] soon become so polluted that it will 
need to go somewhere else to get its water, for people are building all around 
itnow. The only way to do is to protect our present sources, and it can be 
done if we will only put our shoulders to the wheel. Massachusetts is doing, 
through her State Board of Health, what other States have got todo. She is 
doing one of the grandest works that can be done, thatis, stopping the pollu- 
tion of water supplies. And that is what Providence has got to do, or else she 
must get her water from some other source. 

Mr. Cuace. I agree with Mr. Herschel, that it is desirable to know all we 
can about the purification of water, and I understand from Prof. Drown’s paper 
that, as a practical matter, purification of water by electricity is a humbug. 
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SOME MEASUREMENTS OF THE FLOW OF WATER IN A 36" AND 30” 


COMPOUND PIPE. 
BY 
L. M. Hastines, City Engineer, Cambridge, Mass. 


[Read March 14th, 1894. 


The measurement of the flow of water in pipes is a matter of great interest 
to engineers and persons connected with water works. 

Almost countless experiments have been made by American and European 
investigators, from M. Chezy in 1775 to the present time, to determine the 
ratio of the theoretical to actual discharge of pipes of different diameters? 
heads, and degrees of roughness, so that for ordinary conditions and sizes, 
the ‘‘coefficient of friction” is now pretty well determined. The opportunity 
to measure the flow in a compound pipe of large diameter and great length is 
not so easily obtained. 

This may be my excuse for referring to the comparatively few measurements 
which I was able to make in endeavoring to determine the flow of water in 
the conduit pipe connecting the Stony Brook Basin with Fresh Pond, of the 
Cambridge Water Works. 

As is probably well known to you all, Fresh Pond is situated just within the 
westerly limits of Cambridge, and Stony Brook, from which the additional 
supply is drawn, is about eight miles distant farther west and empties into 
Charles River. 

Five thousand and ten feet of the couduit at the westerly or Stony Brook 
end is of 36” pipe; the remainder 34,340 feet is of 30” pipe. the head or fall 
from a full basin at Stony Brook to Fresh Pond is 64 feet. The pipe follows 
a profile as shown on the accompanying sketch, (Fig. 1) and is unfortunately 
high at the pond end, rising some 28 feet above the hydraulic grade line. 
This rise causes a constant collection of air at the high points, and probably 
reduces the flow. It also seems to render the operation of the 30” gate at 
Fresh Pond difficult, as the large column of water standing so near the 
vacuum line causes a surging and commotion in the pipe at the opening or 
shutting of the gate. 

It was in the gate house at Stony Brook that the measurements were made. 
The 36” pipe in passing through the wall at the gate house and opening into 
the effluent chamber, is enlarged to a ‘‘bell mouth” the diameter of the end or 
bell being 46”, this dimension being obtained by dividing the diameter of the 
pipe (36"), by the well know» factor ,.785, intending to give the end of the 
pipe, the form of the ‘‘contracted vein” of a jet of water. 

The measurements were made with a “Fteley & Stearns” current meter as 
made by Buff & Berger of this city city. The meter was placed on the end of 
a rod, so that it would move on a horizontal diameter from one side of the 
pipe to the other, it being attached to a vertical rod or pipe, pivoted in the 
center, the upper end of which rod came above the floor of the Gate House. 
By moving this upper end of the rod the meter at the other end could be 
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made to travel across the pipe in a horizontal line. The stem of the small 
pinion of the meter had a cam attached which at every revolution raised a 
light spring, which snapping back as the cam passed, made a distinct vibra- 
tion, or tick, as it struck the end of asmall wire, which wire was carried up 
through the vertical pipe to the floor above, and ended by being soldered to 
an empty baking power can which served asa “sounder.” With this simple 
apparatus the blows of the “ticker” could be distinctly heard and counted 
from under more than 30 feet of water. By timing the number of blows per 
minute, the number of revolutions of the wheel could be determined and 
having the ‘‘rating” of the machine, the velocity of the current of water in 
the pipe below, could be easily ascertained. 

_ The accompanying diagram (Fig. 2) shows the results of the measurement 
of velocity with different gate openings at Fresh Pond. 

One interesting thing about these velocity diagrams, is the increased velocity 
apparent in them all, near the sides of the pipe, contrary to what is usually 
found to be the case. It is not easy to account for this. Possibly the bell 
mouth is too large and more water enters the mouth than can readily pass 
along the pipe, and so at the contracted part a quickening of the velocity at 
the sides takes place, until farther in the pipe a normal and uniform flow is 
established. 

Another fact noted was that when these measurements were made the 30” 
gate at Fresh Pond could be run down one-half its diameter, decreasing the 
sectional area of the opening about two-fifths without reducing the velocity 
of water in the pipe. It would seem that an obstacle like the gate disk did 
not operate to reduce the velocity in the rest of the pipe, but rather served 
to quicken the velocity immediately at the obstruction to compensate for the 
reduced area there, somewhat as is claimed for the Venturi Water Meter. 
The results by this measurement of the flow, agreed quite well with the com- 
puted flow assuming a rough condition of the pipe. Thus, using the formula 
for compound pipesas given by E. Sherman Gould, in his little book, ‘‘ Prac- 
tical Hydraulic Formule,” a flow of 8,406,700 gallons per twenty-four hours 
is obtained, taking the large coefficient of friction. 

‘With the Howard Murphy formula as given in Trautwine for compound 
pipes and the same coefficient of friction a flow of 8,865,500 gallons daily is 
called for. The flow as measured by the meter was 8,066,800 gallons. It 
seems probable that the unfortunate profile on which the pipe was laid caus- 
ing air to gather and so check the flow may account somewhat for the small- 
ness of the meter results, also it may be that the velocity curve was reduced 
too much at the side of the pipe beyond the point reached by the meter. A 
comparison with the curves found by Mr. Freeman in hose nozzles would 
seem to indicate that such was the case. 


DISCUSSION. 

Mr. Tipp. I would like to ask the gentleman if he made an experiment to 
ascertain at what point in closing the gate it did begin to affect the flow? 
There must be some point, of course, in closing the gate where it would slow 
the current. 
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Mr. Hastines. I think it began soon after the disc ran below the half-way 
point. I was limited in the time I could use this pipe, and so I could not 
make as many experiments of that sort as I would have liked to, but from 
those I did make I concluded that was about the point beyond which we 
could not shut the gate without losing water. 

Pror. Porter. Thinking that Mr. Hastings might show these interesting 
results that he obtained in the pipe, I ventured to bring a diagram of a few 
velocity curves obtained under different circumstances in the laboratory of 
the Massachusetts Institute of Technology. 

They are plotted in the same general way that Mr. Hasting’s curves are, 
that is, the varying distances of the curve from the reference line at the left 
show the varying velocities at corresponding points in the diameter of the 
orifice or pipe. These are from smaller ori‘ices, as you see, and were ob- 
tained, not with a current meter, but with a Pitot tube, a very minute orifice 
connecting through a tube with a mercury gauge. What I wish to show by 
these diagrams is the way in which the friction of the orifice, or of the pipe, 
whatever it may be, affects the general shape of the curve. We might sup- 
pose that if there were no influence of friction from the pipe or the orifice we 
would have the same velocity across the whole diameter, and would have 
approximately a straight line running across from one side to the other. 
Now, in the case of a sharp-edged orifice in the side of a tank, (Fig. 3), an 
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orifice which would be technically called an orifice in a thin plate, you 
have, it seems to me, just as little friction from the sides as you can have, and 
here the curve does run across nearly straight ; the influence of friction is 
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confined to the immediate vicinity of the surface of the vein, these observa- 


tions, by the way, having been taken in the contracted vein a slight distance 
out in front of the orifice proper. 


Jeo 


Fie. 4. 


In Fig. 4 is a curve reproduced from one of Mr. Freeman’s diagrams, where 
we have a conical nozzle. It is intermediate between a plain pipe and a 
standard orifice and there is a similar drawing in of the curve at the sides, 


under the influence of the friction, to that previously noticed. 
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Fie. 5. 


Fig. 5 is a curve which shows the way the velocity varies in the interior of 
a smooth brass pipe three inches in diameter, with no very great velocity 
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through it, the mean velocity having been 9.18 feet per second. There isa 
comparatively smooth curve running from the side to the centre xnd back 
on the other side. 


fL.per 16 7 
sec. 


3" Brags pipe |lined 
wire netting. 


Mean Velocity 8.39 ft. per sec, 


Fie. 6. 


In Fig. 6 is the same thing, practically, except thatthe interior of the pipe 
was artificially roughened by lining it with wire netting. The mean velocity of 
the flow through the pipe was substantially the same in these two cases, but 
you can see a very marked change in the general shape of the curve, it being 
much more pointed in this case than in the former. And still another dia- 
gram of Mr. Freeman's, with water issuing from the end of an open pipe, 
shows acurve similar in its general shape to this. So it seems to me the 
general effect of friction upon the shape of the velocity curve is shown pretty 
well in these snccessive diagrams. 

Mr. Corrin. I would like to ask Mr. Hastings what the distance was from 
Fresh Pond or Stony Brock to the highest point on the line? 

Mr. Hastines. The highest point is about 2,500 feet from Fresh Pond. 

Mr. Corrin. That is, it is 2,500 feet less than the total length? 

Mr. Hastines. Yes. 

Mr. Corrix. It seems to me the reason that the shutting of the pipe did 
not affect the delivery, is on account of the profile. Until the friction of the 
water through the gate plus the friction in the pipe for that distance for that 
amount of water, balances that difference in height ; until that point is reached 
it won’t make any difference in the flow. Perhaps I am not right about that, 
but that seemed to be an explanation to me of the fact. Mr. Hastings gave 
me the figures of the length of the pipe and his deliveries as he computed 
them, and as a matter of curiosity I computed them from two formule. One 
was Darcy’s, and, roughly speaking, I got 30 feet as the head. The efficient 
head 1s 64, as I understand it, less 28—about 36 feet. 

Mr. Hastines. If you consider this as a sealed pipe you get practically 
the whole head, as soon as it acts as a syphon. 

Mr. Corrix. Did you consider it so? 

Mr. Hastinas. I did; yes. 

Mr. Corrin. The other formula I used was v=—n (rs)* and would give in 
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this case about 254 feet for friction head unless I made a mistake. I worked 
it roughly with a slide rule using the value of n as Hamilton Smith gives it 
in his book on hydraulics and in Darecy’s formula, it would give abont 30.5 
feet, that is, for clean pipe. 

Pror. Swatn. These curves of Mr. Hastings’ are very interesting to me, 
and it seems to me that the fact that the greater velocity occurs near the 
edges, may be due to the fact that the measurements were not taken far 
enough in the pipe to coincide with what would have been the contracted vein. 
I should imagine if you measured the velocity xt the orifice in a thin plate, 
instead of measuring it in the contracted vein, as Prof. Porter did here. 
where the particles are all moving parallel to each other, if you should 
measure it right in the orifice, I should imagine the particles nearer the — 
centre of the orifice would have greater pressure and less velocity. I should 
expect to find the greater velocity nearer the edge of the vein because of the 
pressure being less. In that way I think you could explain the fact that the 
greater velocity occurred near the edge, from the fact that the measurements 
were made nearer the orifice, one side of where the contracted vein was sup- 
posed to be. 

Mr. Hastines. The measurements were made just where the contracted 
vein was supposed to be, 18 inches | think it was, but at any rate right at the 
theoretical contracted vein. 

Pror. Swain. That is somewhat indefinite, isn’t it, just what that curve 
would be? 

Mr. Hastines. Yes, and that is why, I surpose, we didn’t get it exactly 
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OBITUARY. 


CHARLES R. DYER—Superintendent Meter Department, Water Works, 
Portland, Maine ; sixth Vice-President of this Association for year 
ending June 1st, 1892. Died September 12th, 1893, aged 29 years, 3 
months. Joined this Association June 11th, 1890. 


THOMAS H. McLAUGHLIN—Superintendent Water Works, Texarkana, 
Ark. Died December 17th, 1693, aged 39 years, 1 month. Joined 
this Association. June 9th, 1892. 


C. M. BRAINARD—Treasurer Water Works, Skowhegan, Maine. Died De- 
cember 25th, 1893, aged 39 years. Joined this Association, June 12th, 
1890. 


WILLIAM D. TAYLOR—Superintendent Water Works, Dover, N. H. Died 
January 2nd, 1894, aged 45 years. Joined this Association December 
14th, 1892. 


WEAVER OSBORN—Member of Water Board from May, 1878, to May, 1893. 
Fall River, Mass. Died February 3rd, 1894, aged 78 years. Joined 
this Association, June 17th, 1887, 
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New England Water Works Association 
Membership Roll. 


June 1, 1894. 


NOTE.—The secretary requests to be advised of existing errors or changes of 
address from that which appears in the following list. 


ACTIVE MEMBERS — RESIDENT AND NON-RESIDENT. 


Abbott, Everett L. 


29 Broadway, Rooms 196 and 197, New York city. 


Allen, Charles A. 
Civil Engineer, 44 Front street, Rooms 109 and 110, Wor- 
cester, Mass. 


Allen, Charles F. 

Treasurer, Hyde Park, Mass. 
Allis, Solon M. 

Civil Engineer, Madison, N. J. 
Andrews, Frank A. 

; Assistant Superintendent, Nashua, N. L. 

Ayres, Henry W. 

Chief Engineer, Hartford, Coun. 
Babbidge, P. F. 

Superintendent, Keene, N. H. 
Babcock, Stephen E. 

Chief Engineer, Little Falls, N. Y. 


Bacot, R. C., Jr. 
Superintendent Meter Department, Hoboken, N. J. 


, Bagnell, Richard W. 


Superintendent, Plymouth, Mass. 
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Bailey, George I. 
Superintendent, 61 State street, Albany, N. Y. 


Baldwin, Charles H. 
Box 2410, or 159 Franklin street, Boston, Mass. 


Baldwin, Richard 
Proprietor Water Works, Terryville, Conn. 


Ball, Phinehas 


Civil Engineer, Worcester, Mass. 


Bancroft, Lewis M. 
Superintendent, Reading, Mass. 


Barbour, Frank A. 
Civil Engineer, P.O. Box 1235, Brockton, Mass. 


Barns, Everett 
Superintendent, Westerly, R. I. 


Barrett, Albert P. 
Water Registrar, Woburn, Mass. 


Barrus, George H. 
Consulting Steam Engineer, 95 Milk street, Boston, Mass. 


Bartlett, Charles H. 
Civil Engineer, 852 Elm street, Manchester, N. H. 


Bassett, Carroll Ph. 
Civil Engineer, National Bank Building, Orange, N. J. 


Batchelder, George E. 
Registrar, Worcester, Mass. 


Batcheller, Francis 
Commissioner, North Brookfield, Mass. 


Bates, Theodore C. 
Chairman Water Commissioners, North Brookfield. Ad- 
dress, 29 Harvard street, Worcester, Mass. 


Battles, James M. 
120 Marginal, cor. Cottage street, East Boston, Mass. 


Beals, Joseph E. 
Superintendent, Middleboro, Mass. 


Benzenberg, G. H. 
City Engineer, Milwaukee, Wis. 
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Berkey, John A. 
Pres. Electric and Water Co., Little Falls, Minn. 
Bickford, Nathan B. 
Superintendent Water Works, O.C. System N. Y.,N. H. & 
H. R. R., Boston, Mass. 
Billings, William R. 
15 Harrison street, Taunton, Mass. 


Birkinbine, Harry 


Civil Engineer, Wayne, Delaware County, Penn. 


Bishop, George H. 


Civil Engineer, Middletown, Conn. 


Bishop, Watson L. 
Superintendent, Dartmouth, N. 8. 


Blossom, William L. 


Civil Engineer, 355 Washington street, Brookline, Mass. 


Boggs, Edward M. 
Professor of Ci,'! and Hydraulic Engineering, University 
of Arizona, Tucson, Arizona. 


Bolling, Charles E. 
Superintendent, Kichmond, Va. 
Bowers, George 
City Engineer, Lowell, Mass. 
Brackett, Dexter 
Assistant Engineer, City Engineer’s office, City Hall, Bos- 
ton, Mass. 


Bradley, R. H. 
First Engineer, Watertown, South Dakota. 
Brinsmade, Daniel S. 
Engineer and Agent Ousatonic Water Co., Birmingham, 
Conn. 


Broatch, J. C. 
Superintendent, Middletown, Conn. 


Brown, Arthur W. F. 
Registrar, Fitchburg, Mass. 
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Brown, Edward H. 

Superintendent and Treasurer Nevada County, N. G. R. 

R., Grass Valley, Cal. 

Brown, J. Henry 

3 Tremont street, Charlestown, Boston, Mass. 
Brown, Milton A. 

Superintendent, Perth Amboy, N. J. 
Brownell, Ernest H. 

Brown University, Providence, R. I. 
Brush, Charles B. 

Civil Engineer, 1 Newark street, Hoboken, N. J. 
Bucknam, Geo. A. P. 

Superintendent, Norwood, Mass. 
Burleigh, John M. 

Superintendent, South Berwick, Maine. 
Burley, Harry B. 

31 Milk street, Room 55, Boston, Mass. 


Burnham, Albert S. 


Superintendent, Revere, Mass. 


Burnie, James 
Superintendent, Biddeford, Me. 


Burr, William H. 
Professor of Civil Engineering, Columbia College, and 
Consulting Engineer, New York city. 


Butler, J. Allen 
Superintendent, Portland, Conn. 
Carroll, Fred. B. 
8 Dexter street, Woonsocket, R. I. 


Cavanagh, John T. 


Water Commissioner, Quincy, Mass. 


Chace, George F. 


Superintendent, Taunton, Mass. 


Chadbourne, E. J. 
Superintendent, Wakefield, Mass. 


Chaffee, Fred. I. 
Superintendent, East Providence Center, R. I. 
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Chandler, Charles E. 


City Engineer, 161 Main street, Norwich, Conn. 


Chandler, Charles F. 
Professor of Chemistry, School of Mines, Columbia College, 
New York city. 


Chase, John C. 

Superintendent, Wilmington, N. C. 
Childs, Wm. H. 

6 Harrison street, New York city. 
Clark, D. W. 

President Water Company, Portland, Me. 
Clark, Ezra 


President and Superintendent, Hartford, Conn. 


Clark, Frederick W. 
Clerk, Chestnut Hill Reservoir, Boston, W. W., Brighton, 
Mass. 


Clark, Harry W. 


State Experiment Station, Lawrence, Mass. 


Clarke, E. W. 
95 Milk St., Room 54, Boston, Mass. 


Cleaveland, W. F. 
Brockton, Mass. 


Coburn, Walter 


19 Congress street, Lowell, Mass. 
Cochran, Robert L.* 

Superintendent, Nahant, Mass. 
Coda, William F. 

Superintendent, Nantucket, Mass. 
Coffin, Freeman C. 

Civil and Hydraulic Engineer, 53 State street, Boston, Mass. 
Coggeshall, R. C. P. 

Superintendent, New Bedford, Mass. 
Conant, H. W. 

Superintendent, Gardner, Mass. 
Conant, Whitney 

Secretary Water Co., Long Branch, N. J. 
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Congdon, John L. 


East Greenwich, R. I. 


Connell, Michael A. 

Superintendent, St. Hyacinthe, P. Q. 
Cook, Byron I. 

Superintendent, Woonsocket, R. I. 
Cook, Henry A. 


Superintendent, Salem, Mass. 


Crandall, F. H. 


Superintendent and Treasurer, Burlington, Vt. 


Crandall, George K. 


Civil Engineer, New London. Conn. 


Crilly, P. F. 
Superintendent, Woburn, Mass. 


Croes, J. J. R. 
Civil Engineer, 68 Broad street, Morris Building, New 


York city. 


Crowell, George E. 
President Water Works, Brattleboro, Vt. 


Cunningham, W. B. 


Superintendent, Trinidad, Col. 


Cushing, Lucas 
Assistant Superintendent, 710 Albany street, Boston, Mass. 


Daboll, L. E. 


Superintendent, New London, Conn. 


Darling, Edwin 
Pawtucket, R. I. 


Davis, F. A. W. 


Vice-President and Treasurer Water Co., Indianapolis, Ind. 


Davis, William E. 
Superintendent, Sherburne, N. Y. 
Dean, Francis W. 


Mechanical Engineer, Exchange Building, 53 State street, 
Boston, Mass. 
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Dean, Seth 


Civil Engineer, Glenwood, Lowa. 


Decker, J. H. 
86 Liberty street, New York city. 


Delisle, J. Olivier 
Civil Engineer, 443 Dorchester street, Montreal, P. Q. 
Denman, A. N. 


Secretary and Manager, Des Moines, Iowa. 


Dennett, Nathaniel 
Superintendent, Somerville, Mass. 


Denton, J. E. 
Professor of Experimental Mechanics, Stevens Institute, 
Hoboken, N. J. 


Devlin, George A. 
Asst. Engineer Boston Water Works, Marlborough, Mass. 


Diven, J. M. 

Superintencent Water Co., Elmira, N. Y. 
Doherty, Cornelius F. 

Registrar, Room 15, City Hall, Boston, Mass. 
Dolan, Edward 

Superintendent, Troy, N. Y. 


Doran, Hugh F. 
Superintendent, Port Huron, Mich. 


Dotten, William T. 
Superintendent, Winchester, Mass. 


Drake, Albert B. 
Civil Engineer, 164 William street, New Bedford, Mass. 


Drake, B. Frank 


Water Commissioner, Lakeport, N. H. 


Drake, Charles E. 
Civil Engineer, New Bedford, Mass. 


Drown, Thomas M. 
Professor of Chemistry, Mass. Inst. of Technology, Boston, 
Mass. 
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Dunbar, E. L. 
Superintendent, Bay City, Mich. 


Dyer, Eben R. 
Superintendent Distribution, Portland, Me. 


Eardley, B. A. 
Registrar Pacific Improvement Co., Pacific Grove, Monte- 
rey Co., Cal. 


Eaton, Horace L. 
City Engineer, Somerville, Mass. 


Ellis, George A. 

Civil Engineer, 158 Sherman street, Springfield, Mass. 
Ellis, John W. 

Woonsocket, R. I. 


Ellison, W. P. 
President Water Board, Newton, Mass. 
Ervin, John 
Secretary and Treasurer Middleton Water Supply Co., 
Bridgetown, N. 8. 


Evans, George E. 


Civil Engineer, 95,Milk street, Boston, Mass. 


Fales, Frank L. 


Asst. Engineer Lawrence Experiment Station, Lawrence, 
Mass. 


Fanning, John T. 


Consulting Engineer, Kasota Block, Minneapolis, Minn. 


Fantom, Henry T. 
Rockland, Mass. 


Farnham, Elmer E. 
Superintendent, Box 109, Sharon, Mass. 


Farnum, Loring N. 
Hydraulic Engineer, 53 State street, Boston, Mass. 
Felton, B. R. 
City Engineer, Marlboro, Mass. 
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Felton, Charles R. 
Asst. Engineer Sewerage Commissioners’ Office, Brockton, 
Mass. 
Fiske, Wilbur D. 
Water Commissioner, Melrose, Mass. Address, 48 Arch 
street, Boston, Mass. 
FitzGerald, Desmond 
Superintendent Western Division and Resident Engineer 
Additional Supply Boston Water Works, Brookline, 
Mass. 


Folwell, A. Prescott 

Civil Engineer, 700 Lewis Block, Pittsburg, Pa. 
Forbes, F. F. 

Superiatendent, Brookline, Mass. 
Forbes, Murray 

Manager Westmoreland Water Co., Greensburgh, Penn. 
Forbes, Z. R. 

Water Registrar, Brookline, Mass. 


Foss, William E. 


Assistant Engineer Boston Water Works, Brighton, Mass. 


Freeman, John R. 
Hydraulic Engineer, 31 Milk street, Room 55, Boston, Mass. 


French, D. W. 


Deputy Superintendent Hackensack Water Company, No. 1 
Newark street, Hoboken, N. J. 


Fteley, Alphonse 
Chief Engineer, Aqueduct Commissioners, 213 Stewart Build- 
ing, New York city. 


Fuller, Frank L. 
Civil Engineer, 12 Pearl street, Room 35, Boston, Mass. 
Fuller, Geo. W. 


Biologist, Lawrence Experiment Station, Lawrence, Mass. 


Gamwell, J. H. 


Treasurer Water Company, Palmer, Mass. 


Gardner, L. H. 
Superintendent Water Works Company, New Orleans, La, 
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Gerhard, William Paul 


Civil Engineer, Consulting Engineer for Sanitary Works, 
36 Union Square, East, New York city. 


Gerrish, William B. 

Superintendent, Oberlin, Ohio. 
Gerry, L. L. 

Civil Engineer, Room No. 1, Chase’s Block, Stoneham, Mass. 
Glover, Albert S. 

36 Bromfield street, Room 8, Boston, Mass. 
Goodier, Andrew B. 

Treasurer and Superintendent, Southbridge, Mass. 
Goldthwait, W. J. 

Marblehead, Mass. 


Goodnough, X. H. 
Assistant Engineer, State Board of Health, 13 Beacon street, 
Boston, Mass. 


Goodwin, John A. 
Box 439, Madison, Me. 


Gould, J. A., Jr. 
Constructing Engineer, Brookline Gas Lt. Co., 1 Beacon 
street, Boston, Mass. 


Gow, Frederick W. 
Superintendent, Medford, Mass. 


Gowing, E. H. 
95 Milk street, Boston, Mass. 


Greetham, H. W. 
Local Manager, Water and Sewerage Co., Orlando, Fla. 


Griffith, William E. 


Secretary Water Commissioners, Cumberland, Md. 


Groce, William R. 
Superintendent, Rockland, Mass. 


Hale, Richard A. 
Principal Assistant Engineer, Essex Company, Lawrence, 
Mass. 
Hall, Frank E. 
Superintendent, Quincy, Mass. 
10 
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Hamilton, William 
89 Macdonnell avenue, ‘oronto, Ont. 


Hammatt, E. A. W. 

Civil Engineer, 5 Pemberton square, Boston, Mass. 
Hammond, J. C., Jr. 

Secretary and Treasurer, Rockville, Conn. 
Hancock, Joseph C. 

Superintendent, Springfield, Mass. 
Harbach, Wm. F. 

Water Commissioner, Newton Centre, Mass. 
Haring, James S. 

Civil Engineer, Suffern, Rockland Co., N. Y. 
Harrington, Geo. W. 

Wakefield, Mass. 
Harrington, John L. 

316 Pearl street, Cambridge, Mass. 
Harris, D. A. 

Superintendent, New Britain, Conn. 
Harris, John 

21 Cherry street, Waltham, Mass. 
Hart, Edward W. 

General Manager Water Works, Council Bluffs, Iowa. 
Hartwell, David A. 

City Engineer, Fitchburg, Mass. 
Haskell, John C. 

Superintendent, Lynn, Mass. 
Hastings, L. M. 

City Engineer, Cambridge, Mass. 
Hastings, V. C. 

Superintendent, Concord, N. H. 
Hathaway, A. R. 

Registrar, Springtield, Mass. 
Hathaway, James H. 

Registrar, New Bedford, Mass. 


Hawes, Louis 
Civil Engineer, 75 State street, Boston, Mass. 
11 
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Hawes, William M. 
Fall River, Mass. 


Hayes, Ansel G. 
Assistant Superintendent, Box 323, Middleboro, Mass. 


Hazen, Allen 


Chemist, Lawrence Experiment Station, Lawrence, Mass. 


_ Heald, Simpson C. 


Civil Engineer, 48 Congress street, Boston, Mass. 


Heermans, Harry C. 
Superintendent, Corning, N. Y. 


Henderson, Wilson 
Superintendent, Peterborough, Ontario, Canada. 


Hering, Rudolph 


Civil and Sanitary Engineer, 277 Pearl street, New York city. 


Herschel, Clemens 
Hydraulic Engineer, 2 Wall street, Room 66, New York city. 


Hicks, R. S. 
Secretary, Stafford Springs, Conn. Box 543. 


Higgins, James H. 
Supt. Meter Department, City Hall, Providence, R. I. 


Hill, William R. 
Chief Engineer, Syracuse, N. Y. 


Holden, Horace G. 
Superintendent, Nashua, N. H. 


Holman, M. L. 


Water Commissioner, 3744 Finney avenue, St. Louis, Mo. 


How, J. C. 
44 Arlington street, Haverhill, Mass. 


Hunking, Arthur W. 
Care of Philadelphia Mutual Fire Insurance Co., 644 Drexel 


. Building, Philadelphia, Penn. 


Huntington, James A. 
Registrar, Haverhill, Mass. 
12 
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Hyde, Horatio N. 

Superintendent, Newtonville, Mass. 
Inman, A. W. 

Superintendent Water Supply Co., Massillon, Ohio. 
Jackson, Daniel D. 

Water Analyst Boston Water Works, Newtonville, Mass. 
Jackson, William 

City Engineer, City Hall, Boston, Mass. 
Johnson, William S. 

Sanitary Engineer, Department of Health, 40 Clinton street, 

Brooklyn, N. Y. 

Jones, A. J. 

New Brunswick, N. J. 
Jones, James A. 

Registrar, Stoneham, Mass. 
Jones, R. A. 

Civil Engineer, Spokane Falls, Washington. 
Keating, E. H. 


City Engineer, ‘Toronto, Ontario, Canada. 


Kempton, David B. 


Water Commissioner, New Bedford, Mass. 


Kenney, Joseph L. 


Superintendent, Lewiston, Me. 


Kent, E. W. 


Civil Engineer, Woonsocket, R. I. 
Kent, Willard 

Civil Engineer, Woonsocket, R. I. 
Kieran, Patrick 

Superintendent, Fall River, Mass. 


Kimball, George A. 
Civil Engineer, Room 1102, Exchange Building, 53 State 
street, Boston, Mass. 
Kingman, Horace 
Superintendent, Brockton, Mass. 
Kinnicut, Leonard P. 
77 Elm street, Worcester, Mass. 
13 
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Knapp, Louis H. 
Assistant Superintendent and Engineer, Dept. Public Works 
Bureau of Water, 280 Linwood avenue, Buffalo, N. Y. 


Koch, Harry G. 
Superintendent Castle Creek Water Co., Aspen, Colorado. 


Kuehn, Jacob L. 

Superintendent, York, Penn. 
Laforest, J. O. Alfred 

Deputy Superintendent, Montreal, Quebec. 
Laing, W. H. 


Superintendent Water Co., Racine, Wisconsin. 


Landon, H. C. 
Civil Engineer, care of Div. Eng. N. Y. State Canals, Roch- 
ester, N. Y. 
Lansing, Edward T. E. 
Civil Engineer, Little Falls, N. Y. 


Lawton, Perry 
Civil Engineer, 39 Washington street, Quincy, Mass. 


Lea, R. S. 


Instructor Mathematics and Drawing, McGill University , 
Montreal, P. Q. 


Learned, Wilbur F. 


Assistant Engineer, Boston Water Works, Watertown, Mass. 


Leckie, R. G. E. 
Constructing Engineer, Middleton, N. S. 


Lockwood, Joseph A. 
Superintendent, Yonkers, N. Y. 


Lovell, Thomas C. 
Superintendent. Office 104 River street, Fitchburg, Mass. 


Lowe, H. H. 


Superintendent, Clinton, Mass. 


Lusk, James L. 


Capt. Corps of Engineers, U. 8. A., in charge of Water 
Supply U.S. Military Academy, West Point, N. Y. 


Luther, William J. 
Superintendent and Registrar, Attleboro, Mass. 
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Macnair, John. 
Member Water Board, Lynn, Mass. 
Mann, Thomas W. 
Civil Engineer, Holyoke, Mass. 
Marion, J. A. 
Civil Engineer, Montreal, P. Q. 
Martin, A. E. 
Superintendent, South Framingham, Mass. 
Martin, Cyrus B. 
Treasurer Water Company, Norwich, N. Y. 
Martine, Alfred H. 
Consulting Engineer, Middlesborough, W. W., Kentucky. 
Maxcy, Josiah S. 
Treasurer, Gardiner, Me. 
McAllister, Willis E. 
Superintendent, Calais, Me. 
McClintock, W. E. 
Civil Engineer, Smith Building, 15 Court Square, Boston, 
Mass. 
McConnell, B. D. 
154 Greene avenue, Cote St. Antoine, Quebec. 
McKenzie, Theodore H. 
Engineer State Board of Health, Southington, Conn. 
McNally, William 
Registrar, City Hall, Marlboro, Mass. 
Merritt, D. S. 
Engineer and Superintendent Water Works. Tarrytown, 
Mills, Frank H. 
Civil Engineer, Woonsocket, R. I. 
Mirick, George L. 
Civil Engineer, 49 Glen avenue, Malden, Mass. 
Molis, William 
Superintendent, Muscatine, Iowa. 
Moore, J. L. 
Superintendent, Lancaster, N. H. 
15 
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Morse, Charles W. 
Haverhill, Mass. 


Morse, James W. 
Superintendent, Natick, Mass. 


Murdoch, Gilbert 


Chief Engineer and Superintendent, St. John, N. B. 


Nason, William E. 


Superintendent, Franklin, Mass. 


Naylor, Thomas 
Superintendent, Maynard, Mass. 


Nettleton, Charles H. 


Treasurer and Superintendent, Birmingham, Conn. 


Nevons, Hiram 
Superintendent, Cambridge, Mass. 


Newhall, John B. ‘ 
Engineer and Superintendent, Crystal Water Co., Staple- 
ton, Staten Island. 


Nichols, Edward C. 
Water Commissioner, Lock Box 56, Reading, Mass. 


Nichols, Thomas P. 


Member Water Board, 11 Prospect street, Lynn, Mass. 


Northrop, Frank L. 
Superintendent, Milford, Mass. 


Noyes, Albert F. 
Assistant Chief Engineer State Boara of Health, 13 Beacon 
street, Boston, Mass. 


Nye, George H. 
Civil Engineer, New Bedford, Mass. 


Nye, Joseph K. 


Fairhaven, Mass. 


Paine, C. W. 
Civil Engineer, Room 314, Third Floor, City Hall, Cleve- 
land, Ohio. 
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Paret, Milnor P. 
Civil Engineer, of firm of Paret and Farquhar, Room 53, 
Manufacturers Record Building, Baltimore, Md. 


Parks, Charles F. 

Civil Engineer, 89 State street, Boston, Mass. 
Parsons, Frank N. 

Clerk Water Board, Franklin, N. H. 
Pease, A. G. 

Water Commissioner, Spencer, Mass. 
Perkins, John H. 

Superintendent, Watertown, Mass. 
Philbin, John F. 

Water Registrar, Clinton, Mass. 


Phipps, Edward H. 
Superintendent West Haven Water Co., New Haven, Conn. 


Pickles, Fred. H. 


Superintendent and Engineer, Winona, Minn. 


Pierce, Charles E. 
P. O. Box 414, East Providence, R. I. 


Pitman, Winthrop M. 
Treas. No. Conway Water and Imp. Co. Address, 120 'Tre- 
mont street, Boston, Mass. 


Pitney, Frederic V. 


Engineer Morristown Aqueduct Co., Morristown, N. J. 


Pittman, William 
General Manager Water Works, Box 305, Jerseyville, Ill. 


Pollard, William D. 
General Manager Water Co., Pottsville, Penn. 


Porter, Dwight 
Associate Professor Hydraulic Engineering, Mass. Inst. of 
Technology, Boston, Mass. 


Potter, Alexander 
Civil and Sanitary Engineer, 137 Broadway, New York city. 


Pratt, Charles W. 
Superintendent, Utica, N. Y. 
17 
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Rawson, Waldo E. 
Superintendent, Uxbridge, Mass. 
Reed, D. A. 
City Engineer, Duluth, Minn. 
Reynolds, E. H. 
Brockton, Mass. 
Rice, George S. 
Civil Engineer, 95 Milk street, Boston, Mass. 
Rice, L. Fredk. 
Architect and Civil Engineer, 125 Milk street, Boston, Mass. 
Richards, Walter H. 
Civil Engineer, New London, Conn. 
Rider, Joseph B. 
Sanitary and Hydraulic Engineer, South Norwalk, Conn. 
Ridpath, J. W. 
Secretary and Manager, Jenkintown, Penn. 
Ries, George J. 
Superintendent, Weymouth Centre, Mass. 
Ringrose, J. W. 
Water Commissioner, New Britain, Conn. 
Roberts, Vaughan M. 
Civil Engineer, 11 Peter street, Toronto, Ont. 
Robertson, George H. 
Superintendent of Lake George Water Co., Yarmouth, N. 8. 
Robertson, W. W. ‘ 
Water Registrar, Fall River, Mass. 
Rogers, Henry W. 
Superintendent, Haverhill, Mass. 
Rotch, William 
Civil Engineer, Room 742, Exchange Building, 53 State 
street, Boston, Mass. 
Roullier, G. A. 
Superintendent, Flushing, N. Y. 
Russell, Daniel, 
Everett, Mass. 
Ryle, William 
Superintendent, Paterson, N. J. 
18 
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Salisbury, A. H. 


Superintendent, Lawrence, Mass. 


Salmon, Arthur F. 

Lowell, Mass. 
Sanborn, Willard T. 

Superintendent, 87 Portland street, Dover, N. H. 
Sanders, George O. 

President Hudson Water Works Co., Hudson, N. H. 
Saville, Caleb M. 

Civil Engineer, 44 Clarendon street, Malden, Mass. 
Sawyer, Frederick W. 

Water Registrar, Milford, N. H. 
Sedgwick, William T. 

Professor of Biology, Mass. Inst. of ‘Technology, Boston, 

Mass. 

Selfe, Joseph E. . 

Wellesley, Mass. 
Shedd, Edward W. 

Civil Engineer, 10 Hermitage lane, Worcester, Mass. 
Shedd, J. Herbert 

City Engineer, City Hall, Providence, R. I. 
Shepard, F. J. 

Treasurer, Derry, N. H. 
Sherman, William B. 


Mechanical Engineer, Box 379, Providence, R. I. 


Shippee, John D. 


Superintendent and Secretary, Holliston, Mass. 


Shirreffs, Reuben 


Consulting Engineer, 1103 Main street, Richmond, Va. 


Smith, Herbert E. 
Prof. Chemistry, Yale Medical School. Address, 430 George 
street, New Haven, Conn. 


Smith, J. Waldo 


Civil Engineer, Montclair, N. J. 


Smith, Solon F. 


Superintendent and Treasurer Water Co., Grafton, Mass. 
19 


MEMBERSHIP ROLL OF THE 


Springfield, John F. 

Civil Engineer, 64 Summer street, Rochester, N. H. 
Stacy, George A. 

Superintendent, Marlborough, Mass. 
Starr, William W. 

Civil Engineer, Room 2, City Hall, Bridgeport, Conn. 
Stearns, Frederic P. ‘ 

Chief Engineer, State Board of Health, 13 Beacon street, 

Boston, Mass. 


Stoddard, S. G., Jr. 
Engineer Hydraulic Co., 207 Water st., Bridgeport, Conn. 


Sullivan, Eugene S. 


Superintendent Mystic Division, Charlestown, Boston, Mass. 


Sullivan, John C. 
Water Registrar, Holyoke, Mass. 


Sutherland, D. A. 
Member of Water Board, Lynn, Mass. 


Swain, George F. 
Professor of Civil Engineering, Mass. Inst. of Technology, 
Boston, Mass. 


Swan, Charles H. 
Civil and Sanitary Engineer, 110 Boylston street, Boston, 
Mass. 


Swan, Joseph W. 
Assistant Clerk, Water Board Office, Boston, Mass. 


Swett, William P. 


Southern Pines, Moore Co., N. C. 


Tabb, William B. 
Assistant Engineer with S. E. Babcock, Glens Falls, N. Y. 


Taylor, Edwin A. 
Constructing Engineer, U. S. Hotel, Boston, Mass. 


Taylor, Lucian A. 
Civil Engineer and Contractor, U. 8. Hotel, Boston, Mass. 


Tenney, Joseph G. 


Treasurer and Superintendent, Leominster, Mass. 


Thomas, Robert J. 
Superintendent, Lowell, Mass. 
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Thomas, William H. 
Superintendent, Hingham, Mass. 


Thomson, John 

Hydraulie Engineer, 408 Temple Court Building, New York 

city. 

Tidd, M. M. 

Hydraulic Engineer, 10 Tremont street, Boston, Mass. 
Tingley, R. H. 

Civil Engineer, 75 Westminster street, Providence, R. I. 
Tinkham, S. Everett 


Assistant Engineer, Engineering Department, City Hall, 
Boston, Mass. 


Tompkins, Charles H., Jr. 
Tompkins and Wiley, Civil Engineers, P. O. Box 1442, New 
York city. 
Tower, D. N. 
Superintendent, Cohasset, Mass. 
Treman, E. M. 
Superintendent and Secretary, Ithaca, N. Y. 
Truesdell, C. H. 
Civil Engineer, North Grosvenordale, Conn. 
Tubbs, J. Nelson 
Consulting Engineer, 405 Wilder Building, Rochester, N. Y. 


Tuttle, Arthur S. 
Asst. Engineer Brooklyn Water Works, Room 41, Municipal 
Building, Brooklyn, N. Y. 


Vaughn, W. H. 
Superintendent, Wellesley Hills, Mass. 


Walker, Charles K. 
Superintendent, Manchester, N. H. 


Walker, Sidney G. 


Civil Engineer, 31 Milk street, Room 55, Boston, Mass. 


Wallace, E. L. 
Superintendent, Franklin Falls, N. H. 


Warren, H. A. 


Superintendent, St. Albans, Vt. 
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Watters, Joseph 


Water Commissioner, Fall River, Mass. 


Webster, F. P. 
Superintendent, Lakeport, N. H. 


Westcott, George P. 
Treasurer Portland Water Co., Portland, Me. 


Wheeler, Elbert 
37 East Pearl street, Nashua, N. H. 


Wheeler, Warren B. 
Assistant City Engineer, Fitchburg, Mass. 


Wheeler, William 
Civil Engineer, 89 State street, Boston, Mass. 


Whipple, George C. 
Biologist, Boston Water Works, Brighton, Mass. 


Whitcomb, W. H. 
President Water Company, Norway, Me. 


Whitham, Jay M. 
Mechanical Engineer, 131 South Third street, Philadelphia, 
Penn. 


Whitman, Herbert T. 


Civil Engineer, 85 Devonshire street, Boston, Mass. 


Whitney, John C. 


Water Registrar, West Newton, Mass. 


Whittemore, W. P. 
Superintendent Electric Light and Water Depts., North 
Attleboro, Mass. 


Whittier, Herbert F. 


253 Jackson street, Lawrence, Mass. 


Wigal, James P. 
Superintendent and Engineer, Henderson, Kentucky. 
Wilcox, William C. 
Waltham, Mass. 
Wilde, George E. 
Menominee, Mich. 
Wilder, Frederick W. 


Treasurer Aqueduct Co., Woodstock, Vt. 
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Williams, William F. 
City Land Surveyor, New Bedford, Mass. 
Winship, Horace B. 
Civil Engineer, Norwich, Conn. 
Winslow, Frederic I. 
Assistant Engineer, City Engineer’s oflice, City Hall, Bos- 
ton, Mass. 
Winslow, George E. 
Superintendent, Waltham, Mass. 
Winslow, S. J. 
Superintendent, Pittsfield, N. H. 
Wiswall, E. T. 
Water Commissioner, West Newton, Mass. 
Wood, Henry B. 
Executive Engineer Street Department, Room 47, City Hall, 
Boston. 
Woodruff, Timothy 
Superintendent, Bridgeton, N. J. 
Worthington, E., Jr. 
Civil Engineer, 342 Exchange Building, Boston, Mass. 
Wright, George W. 
Chief Engineer, Box 426, Norfolk, Va. 


Wright, Luther C. 


Superintendent, Northampton, Mass 


Yates, Richard R. 
5 Superintendent, Northboro, Mass. 


Yorston, W. G. 


Constructing Engineer, Box 478, Truro, N. S. 


Zick, W. G. 
Acting Superintendent, Waterford, N. Y. 


HONORARY MEMBERS. 


Frost, George H. 


Engineering News, Tribune Building, New York city. 


Gale, James M. 
Engineer-in-Chief, Loch Katrine Water Works, Glasgow, 
Scotland. 
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Jones, E. R. 


561 Shawmut avenue, Boston, Mass. 


Meyer, Henry C. 
The Engineering Record, 277 Pearl street, New York city. 


Shepperd, F. W. 
Fire and Water, Box 128, 93 and 97 William street, New 
York city. 


ASSOCIATE MEMBERS. 


Allis, The Edward P. Co. 
‘“* High Duty Pumping Engines,” Milwaukee, Wis. 


Ashton Valve Co. 
‘Water Relief Valves,” 271 Franklin street, Boston, Mass. 


Betton, James M. 
Agent H. R. Worthington, 70 Kilby street, Boston, Mass. 


Blake, The George F. Mfg. Co. 
“Pumping Engines,” 95 and 97 Liberty street, New York 
city. 
Boston Lead Mfg. Co. 
162 Congress street, Boston, Mass. 
Brandt, Randolph 
‘Selden Patent Packing,” 38 Cortlandt street, New York 
city. 
Brewster, H. M. (E. Stebbins Mfg. Co.) 
* “Brass Goods,” Brightwood P. O., Springtield, Mass. 


Chadwick Lead Works 
176 to 184 High street, Boston, Mass. 


Chapman Valve Mfg. Co. 


‘Valves and Hydrants,” Indian Orchard, Mass. 


Coffin Valve Co. 
‘Valves and Hydrants,” Neponset, Boston, Mass. 


Crawford, M. H. 
The Radford Pipe and Foundry Co. of Radford, Va. ‘‘Cast. 
iron pipe.” Address, 523 Exchange Building, Boston, 


Mass. 
Crosby Steam Gage and Valve Co. 
“Gages, Valves, etc.,” Robert Pirie, Manager, N. E. Sales 
Dept., 93 Oliver street, Boston, Mass. 
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Davidson, M. T. 
‘Steam Pumps,” 43 and 53 Keap street, Brooklyn, N. Y. 


Deane Steam Pump Co. 
‘Steam pumps and pumping machinery,” Holyoke, Mass. 
Drummond, M. J. 
“Cast Iron Pipe,” 192 Broadway, Corbin Building, New 
York city. 
Dunne, George C. 
Manager Portland Stoneware Co., 42 Oliver street, Boston, 
Mass. 
Edson, Jarvis B. 
‘*Pressure Recording Gauges,” 87 Liberty street, New York 
city. 
Eglee, Charles H. 
Contractor, Flushing, N. Y. 
Eglee, E. Eugene 
Contractor, 103 West Seventy-seventh street, New York 
city. 
Fairbanks Co., The 
“Valves,” 77 and 79 Milk street, Boston, Mass. 


Frost & Adams 
‘*Architects’ Supplies,” 37 Cornhill, Boston, Mass. 


Gallison, William H. 
‘*Engineers’ Supplies, Pipe, etc.,’’ 36 Oliver street, Boston, 
Mass. 
Gilchrist & Taylor 
‘Pipe and Fittings,”’ 106 High, corner Congress street, Bos- 
ton, Mass. 
Giles, Jason 
Chapman Valve Mfg. Co., ‘Valves and Hydrants,” Indian 
Orchard, Mass. 


Harris, William A. 
Selling Agent ‘‘The Pratt & Cady Co.,’’ Hartford, Conn. 


Hawkins, F. B. 
‘Cast Iron Pipe,” 29 Broadway, New York city. 


Hersey Manufacturing Co. 
‘**Meters,” South Boston, Mass. 
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Holly Manufacturing Co. 
‘Pumping Machinery,’’ Lockport, N. Y. 

Holyoke Hydrant and Iron Works 
‘“*Hydrants,” Holyoke, Mass. 


Hydraulic Construction Co., The 


‘‘Well Plants,” Wm. D’H. Washington, General Manager, 
Rooms 46 and 47, 145 Broadway, New York city. 


Jackson & Woodin Mfg. Co. 


“Cast Iron Pipe,” Berwick, Penn. 


Jenkins Bros. 
‘Valves and Packing,” 105 Milk street, Boston, Mass. 


Jenks, Henry F. 


‘Drinking Fountains,” Pawtucket, R. I. 


Johns, H. W. Manfg. Co., Eastern Branch 
‘“‘Asbestos Materials,” 119 Federal street, Boston, Mass. 


King & Goddard 
‘*Pipe and Fittings,”’ 64 and 66 Pearl street, Boston, Mass. 


Ludlow Valve Mfg. Co. 
**Vaives and Hydrants,” Troy, N. Y. 


Lynch, John E. 
Proprietor *‘E. Hodge & Co., Stand Pipes,” East Boston, 
Mass. 
McNeal Pipe and Foundry Co., The 
Wilmer Reed, Agent, Burlington, N. J. 
Michigan Brass and Iron Works 
‘Valves, Hydrants, and Brass Goods,” C. Lynch, Agent, 
Detroit, Mich. 
Millar, Charles & Son 
Selling Agents, Utica Pipe Foundry Co., Utica, N. Y. 


Moore, G. H. 
‘“*Water Filters,’’ Holyoke, Mass. 


Morison, Samuel L. 
The Morison-Jewett Filtration Company, 26 Cortlandt 
street, New York city. 


National Lead Co. (Boston Branch) 


234 Congress street, Boston, Mass. 
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National Meter Co. 
‘*Meters,” 298 Broadway, New York city. 


National Tube Works Co. 
“Pipe and Fittings,” McKeesport, Pa. Address P. W. 
French, Secretary, 70 Federal street, Boston, Mass. 


Neptune Meter Co. 
“Trident Water Meters,” 29 Broadway, New York city. 


Nye, Walter B. 


‘*Warren Filter,’ 220 Devonshire street, Boston, Mass. 


Paul, George K. & Co. 
Office, 2 Pemberton Square, Boston, Mass. 


Peet Valve Co. 
**Valves,” 163 Albany street, Boston, Mass. 


Perrin, Seamans & Co. a 
**Construction Tools and Supplies,” 57 Oliver street, Bos- 
ton, Mass. 


Ranton, William J. 
1300 1st North street, Syracuse, N. Y. 


Rensselaer Mfg. Co. 
*“*Valves and Water Gates, Troy, N. Y. 


Roberts, C. E. 
Hartford Steam Boiler Inspection and Insurance Co., 125 
Milk street, Telephone Building, Boston, Mass. 


Robertson, R. A. 


Treasurer Builders Iron Foundry, P. O. Box 218, Providence, 
R. I. 


Ross Valve Co. 

“Valves,” Troy, N. Y. 
Ryder, N. F. 

‘*Varnish,” Middleboro, Mass. 
Sampson, George H. 


‘*‘Powder,” 147 Pearl street, Boston, Mass. 


Smith, Anthony P. 
‘Tapping Machines,” 921 Prudential Bldg., Newark, N. J. 


Smith, Benjamin C. 
‘‘Water Works Supplies,” 275 Pearl street, New York city. 
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Snow, Franklin A. 


Civil Engineer and Contractor, 490 Broad street, Provi- 
dence, R. I. 


Standard Thermometer Co. 
‘Electric Indicators,’’ Peabody, Mass. 


Sumner & Goodwin 
‘Water Works Supplies,” 21 Oliver street, Boston, Mass. 


Talcott, C. W. 


**Contractor,” Woonsocket, R. I. 


Taunton Locomotive Manufacturing Co. 
‘*Founders and Machinists,” Taunton, Mass. 


Temby, H. B. 


Agent ‘*Repauno Chemical Co.,”’ 13 Broad street, Boston, 
Mass. 


Thomson Meter Co. 
_ “Water Meters,” 83 Washington street, Brooklyn, N. Y.. 


Union Water Meter Co. 
‘Water Meters,” 31 Hermon street, Worcester, Mass. 


Waldo Bros. | 


*Contractors’ Supplies,” 88 Water street, Boston, Mass. 


Walworth Mfg. Co. 


**Pipe, Brass Work, Service Boxes, etc.,” 16 Oliver street, 
Boston, Mass. 


Weir Meter Co. 


‘*Meters,” 7 Dodge street court, Salem, Mass. 


Wolfendale, Wm. 
Agent Plumbers’ Supplies, 76 Second street, Fall River, 


Mass. 


Wood, R. D. & Co. 
“Cast Iron Pipe,” 400 Chestnut street, Philadelphia, Penn. 


Woodman Co., The George 
**Pipe and Fittings,” 41 Pear] street, Boston, Mass., P. O- 


Box 3653. 
Worthington, H. R. 
“Pumping Engines,” Hydraulic Works, South Brooklyn, 
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ADVERTISEMENTS. 


CROWN, 
NASH, 
GEM, 
and 
EMPIRE 


WATER METERS 


Made and sold to date. 


NATIONAL METER 


287 Broadway, New York. 
159 Franklin St., Boston. 


8. d. m. j. 
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ADVERTISEMENTS. 


THE 


WORTHINGTON 
WATER METER 


Used by the Water Companies of the United 
States and Canada for over FORTY 
YEARS and pronounced by them 


“UNEQUALLED FOR ACCURACY AND DURABILITY.” 


All parts con- Positive in 


structed of Iron operation. 
and Brass. — 
The Counter Simple in 
movement is not construction. 


exposed to 


the action of the Accurate in 


Waiter. Registration. 


Hot Water Meters, Oil Meters, Meters for Naph- 
tha, Alkaline Liquors and Special Services. 


For New Catalogue and Prices call on or address 


HENRY R. WORTHINGTON 


86 and 88 Liberty Street, New York. 


70 Kilby Street, Boston. 607 Arch Street, Philadelphia. 
93 and 95 Lake St., Chicago. 404 and 406 Walnut St., St. Louis, 


s.d. m. j. 


| 
i 


ADVERTISEMENTS. 


WATER MET 


Water Works Appliances. 


\ \ [e manufacture on a LARGE ScacLe and Guarantee our work 


(yes goods are scattered throughout the Wortp and have 


reached nearly every department i in the United States 
where meters are used. 


Je have established Agencies for the convenience of distant 
customers as follows : 


CHICAGO: ST.LOUIS: 
Jas. B. Clow & Son. 


N. O. Nelson Mfg. Co. 
NEW ORLEANS: 


SAN FRANCISCO. 
New Orleans Railway Dunham, Carrigan 
& Mill Supply Co. (Ltd.) & Hayden Co. 


We should be pleased to furnish you 
our Price List and Illustrated 
Catalogue on application. 


‘Hersey Manufacturing Co, 


South Boston, Mass. 


—— 
: 
. 
s. d. m. j. 


ADVERTISEMENTS, 


SOLE OWNER LAMBERT-THOMSON METER PATENTS. 


THE LARCEST EXCLUSIVE | 
WATER METER MANUFACTURERS 


IN THE WORLD. 


79-83 WASHINGTON ST., BROOKLYN, N. Y. 


NUMBER OF. 


=) Meters Sold 


MD in the last 3 months 


NUMBER. OF 


Meters Sold 


to September Is‘, 1893 


SECTION OF THE 2 INCH SIZE BEE METER—HALF SIZE. 


NO METAL OTHER THAN 


BRONZE, COMPOSIMON, BRASS AND 
GERMAN SILVER | 


is used in the manufacture of this meter. 


8.d.m.j. 
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UNION + WAYER + METER + 60, 


WORCESTER, MASS. 


ESTABLISHED IN 1868. 


Man’f’rs of the only positive 


MEAS URING 12-in. METERS. 


oy ‘sediq puv}g eayomovory 
uo posn AToatsueyxe 


Extra Heavy Rotary Piston Meter. 


ROTARY AND RECIPROCATING PISTON . 


WATER METERS. 


Sizes 5-8 inch to 12 inches. Send for Catalogue, etc. 


Water Pressure Regulator. 


The only positive Automatic Water Pressure Regulator in the 
market. We have never had a failure. 
Write for Lithotype, etc. 


s.d.m.j. 
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ARGE quantities of Water measured 
easily, regularly and accurately. 


A 36-INCH VENTURI METER, 


used in the extreme southeast corner of 
the grounds, near the Power House, on 


the 
MAIN WATER SUPPLY 


OF THE 


WORLD'S COLUMBIAN EXPOSITION 


Amount of water measured daily, about 
20,000,000 gallons. 


A 6-Inch Venturi Meter 
is used to measure the drinking water as 
it passes to the grounds from the cooling 
machine at the pavilion of the Waukesha 
Hygeia Mineral Springs Company, near 
the exhibit of the Pennsylvania Railroad 
Company, at the south end of the Trans- 
portation Building, between the Sixty- 
fourth Street entrance and the Mines and 
Mining Building. - 

s@eDescription on application. 


Builders’ Iron Foundry, 
PROVIDENCE,_R. I. 


CEMENTS 


| 
4 
WORK UNDER WATER \\ 
HEAVY. 
MASONRY \ ALWAYs RELIABLE 
WH UniForRM IN Quatity 
s.d.m.j. | 


Water Works Engineers, who have tested the Machine, claim that it has 
no equal for efficiency and durability, and furnish strong testimonials. If you have not 
already done so, will you not investigate its merits and send for Descriptive Circular and 


Price List, and especially note prices of duplicate parts, and also what we furnish with a 
Machine. 


_ 54 Gold Street. 
CHINE (Patented.) 


WALWORTH MANUFACTURING CO., 


BOSTON, MASS. 


‘sorjddng pue s[oo,, SCH UTBALS 
‘SpuUry [[@ JO YIOM sselg pue odig pues 


*SHIIddOS SWHOM 


ALL GOODS CUARANTEED FIRST-CLASS. 


s.d.m.j. 
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For tapping main pipes under pressure, Simplest and Best. Three Machines 


in One. Body made of Brass, Trimmings of Wrought Iron and Steel. 
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ADVERTISEMENTS. 


PECK BROS. & CO., 


MANUFACTURERS OF 


BRASS GOODS EVERY DESCRIPTION, 


- WATER, CAS AND STEAM. 


We make a specialty of "Nested and first-class goods in Brass 
for Water Companies. 


127 Chestnut Street, New Haven, Conn.. 
47 Cliff St., New York. 259 Wabash Ave., Chicago, Ill. 


65 and 67 Oliver St., Boston, Mass. 
d.m.j.s. 


TATHAM & BROTHERS, 


STANDARD LEAD PIPE, 


TIN LINED LEAD FIPE, 


BLOCK TIN PIPE, SHEET LEAD, BAR LEAD, 
- LEAD TRAPS, DROP AND BUCK SHOT, 
BLOCK TIN, PIG LEAD, SOLDER. 
82 Beekman - NEW YORK. 


d.m.j.s. 
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CHADWICK LEAD WORKS, 


Nos. 176,178, 180, 182 and 184 HIGH STREET (Fort Hill Square) | 


BOSTON, MASS., 
——-MANUFACTURERS OF AND DEALERS IN——— 


LEAD PIPE, TIN PIPE, SHEET LEAD, 


SHEET TIN, RIBBON AND TAPE LEAD, 


WHITE LEAD, Dry and in Oil, RED LEAD, 


LITHARGE, COPPER AND IRON PUMPS, 


SOLDER, PIC LEAD, PIG TIN, Etc., Etc. 


se Lead -encasing Electric Cables and Wires a Specialty. 


PROPRIETORS OF 
THE FOREST RIVER LEAD WORKS, 


SALEM, MASS. 


Correspondence with Water Works solicited. 


s.d.mj 
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SAMUEL LITTLE, President. WILLIAM J. BRIDE, Treasurer. 


Boston Lead Manufacturing Company, 


Comer of Congress and Franklin Streets, 


162 Congress St. BOSTON. 180 and 182 Franklin St. 


MANOFACTURERS OF 


Red Lead and Litharee Patent Tin-Lined Lead Pipe, 


| PURE BLOCK TIN PIPE. 
Lead Pipe and Sheet Lead. 


ALSO DEALERS IN 


_ Pig Lead, Pig Tin, Solder, Pumps, Etc. 


8.d.m.j 


PERRIN, SEAMANS 


57 Oliver St., BOSTON, MASS. 
LEAD FURNACES. 


No. ! for Repairs. No. 2 Like Cut. 
No. 3 Mounted on Wheels. 


Caulking Hammers and Chisels. 
Watkins Pipe Jointers. 
Jute Packing.  Ladles. 
Picks, Shovels, Hammers, Bars, 
Rope, Blocks, Lanterns. 


Diaphragm and Centrifugal 
PUMPS, 
and all Construction Tools. 


SEND FOR CATALOGUE 
j.s.d.m. 
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SOLE PROPRIETORS AND MANUFACTURERS OF 


GROSBY POP SAFETY VALVES and WATER RELIEF VALVES 


CROSBY Improved Steam Gages, 
CROSBY Steam Engine Indicators. 


BOSWORTH pressare Regulator. 
Patent Gage Testing Apparatus. 


SOLE AGENTS FOR 


Clark's Linen Fire Hose and Couplings. 


DEALERS IN 


Engine, Boiler, Mill and 
Fire Department 


Supplies. 
VALVE, Sarety VALVE. 


Office and Works, - BOSTON, MASS. 


Branches New York, Chicago and London, Eng. 


THE LUDLOW VALVE MFG. CO., 


MANUFACTUBERS OF 


This hydrant is anti-freezing, because when the 
drainage is good no water is left in it to freeze. 


The drip is directly in the bottom of the hydrant 
and drains perfectly. It is protected by its 
valve, which never leaves its socket and 
cannot be clogged. 


SINGLE GATE Fire Hydrants, 


Yar, 
Wash 


Foot Valves, | 


8.d.m). 

fice and Works: 938 to 954 River St, and 67 to 83 Vail Ave. Troy, | 
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CHAPMAN VALVE MANUFACTURING CO., 


—MANUFACTURERS OF— 


AND GATES FOR WATER, GAS, STEAM, | 
GATE FIRE HYDRANTS. | 


Section Drip Vaive. 


Section Hydrant. ALL WORK GUARANTEED. 
General Manager’s Office and Works, Indian Orchard, Mass: 
Treasurer’s Office, 72 Kilby Street, Boston. 


Hydrant.. 


8.d.m.j. 
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Double Gate Peet Valves 


— 


PEET VALVE 


THE 


MANUFACTURERS OF 


FOR STEAM, WATER, GAS, Etc. 


Special Valves for all purposes Made to Order. 


163 Albany St., 


Boston, Mass. 
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R. D. Woop & Co. 


Engineers, 


Iron Founders, 
and Machinists. 


Office: 400 Chestnut Street, Philadel phia. 


Qonstruetors 


of 
Water «© Gas Works. 


MANUFACTURERS 


CAST IRON PIPE 


E TURBINE WHEELS, 


Pumping Machinery, 


Hydraulic Cranes, 


Lifts and Machinery, 


Heavy Loam Castings, 


“Eddy” Valves, 


“Mathews’” Hydrants 


FIRE HYDRANT 
CRANE ATTACHMENT FOR SPRINKLING CART. 


8.d.m.j. 
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C. H. Zeunver, President. Wma. F. Lowry, Secretary and Treasurer. 
Frep’« H. Eaton, Vice President, H. F. Guenn, Gen. Manager. 


THE JACKSON & WOODIN MFG. CO., 


MANUFACTURERS 0) 


Cast Water and Gas 


Special Castings, Lamp Posts, Car Wheels, 
Cars, Merchant Ikon and 
Forgings. 
BERWICK, COL. CO., PENNA. 


8.d m.j. 


Gerorce Ormnop, JoHN Donaxpson, President, 
Manager and Treas., Emaus, Pa. Betz Building, Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON [RON CO.., 


MANUFACTURERS 0: 


CAST: [RON 


Fron WATER AND GAS. 
SPECIAL :+CASTINGS. 


Also FLANCE PIPE, LAMP POSTS, Etc. 


EMAUS, Lehigh Co., Pa. 


8.d.m.j 
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ADVERTISEMENTS. 


ESTABLISHED 1856. 


Warren Foundry Machine Co, 


Sales Office, 160 Broadway, New York. 
Cast Iron, Water and Gas 


PIPE, 


From 3 to 48 Inches Diameter. 


~= +ALL SIZES OF FLANGED PIPE} 


—AND— 


‘SPECIAL CASTINGS. 


s.d.m.j. 


Flange Pipe, Lamp Posts, Stop Valves, Fire Hydrants, 
and General Foundry Work...» 
_ BUILDERS’ IRON FOUNDRY .. 
Office, Corbin Building, 192 Broadway, New York. © 


s.d.m.j. 


WORKS AT PHILLIPSBURG, NEW JERSEY. | 
| 
| 
—ALSO— | 
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ADVERTISEMENTS. 


Pipe and Foundry Co,, 


BURLINGTON, N. J. 


CAST IRON PIPES, 
FOR WATER AND GAS. 


s.d.m.j. 
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ADVERTIS# MENTS. 


THE RADFORD PIPE AND FOUNDRY 


RADFORD, VA. 
CAST TRON, GAS AND WATER 


PIPE. 


In casting pipe we use a special device instead of striking up the 
sockets on the cores, thus insuring uniformity of lead 
space, a saving in lead, and a better joint. 
Engineers, contractors, and owners 
will appreciate this advantage. 


EASTERN AGENCY: 
523 EXCHANGE BUILDING, BOSTON. 


TO ADVERTISERS. 


HE attention of parties dealing in goods used by 
Water Departments is called to the JouRNAL as an 
advertising medium. 

Its subscribers include the principal Water Works 
and Conrracrors in the United States. 

Being filled with, ORIGINAL matter of the greatest 
interest to Water Works officials, it is PRESERVED 
and constantly REFERRED TO BY THEM, and adver- 
tisers are thus more certain to REACH BUYERS than 
by any. other means. 

One number each year is placed with every Water 
Department in the United States and Canada, thus enlarg- 
ing the advertising field. 

The JourNAL is not published as a means of revenue, 
advertisments being inserted solely to help meet the large 
expense of publication. 

For further information, address, 


W. H. RICHARDS, 


JUNIOR EpITOR, NEw LONDON, Conn. 
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ADVERTISEMENTS. 


The Deane, 


OF HOLYOKE, 


STEAM PUMPS. 


Works 
Daily Pumping Capacity of Deane Water Works 
Engines in Service, 


Over 625,000,000 Gallons. 


For Illustrated Catalogue write 


The Deane Steam Pump Co., 


HOLYOKE, MASS. 
New York, Boston, Chicago, .Philadelphia, 


ie St. Louis, Denver. Birmingham, Ala. 


ADVERTISEMENTS. 


The Edward Allis Company, 


MILWAUKEE, WIS. 


HIGHEST DUTY EVER RECORDED. 


00,008,614. 


Auus Expansion ENGINE. 


HIGH DUTY PUMPING ENGINES, 


TRIPLE EXPANSION AND COMPOUND. 


Special SEWAGE and DRAINAGE PUMPS. 


BUILDERS OF 


Reynolds’ Corliss Engine 


d.m.j.s. FOR ALL POWER PURPOSES. 
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RANDOLPH SRANOT, 


38s 


Cortlandt St. 


MANUFACTURERS OF THE 


SELDEN PATENT PACHEING 


(With and without Rubber Core). 
For Stuffing-Boxes on Plungers, Piston-Rods, 
and Valve-Stems. 


These packings are masle of carefully selected materials, From Grit, and are 


SELF-LUBRICATING AND ELASTIC. 


The following are a few of the representative houses who use and recommend the 
Selden Packing: Knowles Steam Pump Works, Pumping Machinery; George F. Blake 


' Mfg. Co., Pumping Machinery; The Jno. H. McGowan VUo., Pumping Machinery; Geo. 


J. Roberts & Co., Pumping Mechinery; The Hooven Owens & Rentschler, Hamilton 
Corliss Engines; The Ritchie & Dyer Co., Stationary and Portable Engines. 


8.d.m.j. 


GOULD'S STEAM and WATER PACKING. 


PaTENTED Ist, 1880. 


THE ORIGINAL RING PACKING 


Piston Rods, Valve Stem of Steam 
Engines, Steam Pumps, and Espe- 
cially Adapted for Paper and 
Pulp Mills, Electric Light 

Plants, Water Works, &c. 


Self-Lubricating, Steam and Water Tight. 


Less friction than any other known Packing. Never grows hard if directions are 
followed. Does not corrode the rod. very Package fully warranted. 

In ordering, give exact diameter of Stuffing Box and Piston Rod or Valve Stem. 

N. B.—This Package will be sent to any address, and if not satisfactory, after a trial 
of thirty days, can be returned at our expense. None genuine without this trade-mark, 
and date of patent stamped on wrapper. 

All Similar Packiags are Imitations and calculated to deceive. 


GOULD PACKING CO., 38 Cambridge St., E. Cambridge, Mass. 


8.d.m.j. A. CHIPMAN, Treas. 
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ADVERTISEMENTS. 


BOSTON + BELTING:CO., 


ORIGINAL MANUFACTURERS OF ALL KINDS OF 


VULCANIZED INDIA-RUBBER GOODS. 
ESTABLISHED 1828. 


= 


Factories of the Boston Belting Company, Boston, Mass., U. S. A. 


OLDEST AND LARGEST MANUFACTURERS IN THE wets 


RUBBER BELTING. ____ RUBBER PACKING. 


Also Manufacturers of 
all other articles of 
VULCANIZED 
INDIA RUBBER 
for Mechanical 
and Manufacturing 
purposes, 
RUBBER VALVES 
of all descriptions 
for 
Hydrants, Pumps, 
Engines, Steamships, 
ete. 


| smd. RUBBER HOSE. 


WAREROOMS. 


256-260 Devonshire St. 
BOSTON. 


100 Chambers Street, 
New York. 
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B. K. FIELD, Vice-Pres. 
F. L.WILCOX, Treas. 
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Buperini 


‘Bevery Wotor: Works Eaginc: 


WA | T remember etotk of Mathemet 
ED Tiangles, Stales, tepes, 
Pout Paper: dnd Direct Piper, 


and most 16 be found in the < 
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the Wale works Assokiaton 


was organized in Boston, Mass. ,on June 1882, with the: provid- 

ing its members with means. for social intercourse for thé éxchange of 

of -knowledge pertaining to the construction and. management of pater works. 

original membership of only twenty-seven, its growth has | prospered 

~ until it now includes the-names:-of-over 400 men. Ite is divided 

into. taro ‘principal clagses, viz.:,Actiye and Associate, ‘The active émbership 

“18 farther divided ‘into two classes, ‘viz: Resident-an@ Nom Resident--the 
é ae former-comprising those residing. within. the, limits. of New England, while 

the Tatter™ Class include ‘those residing elsewhere, The ‘initiation fee for the 

olase-i is ive dollars; for. latter three’ dollars. ~The annual 

bership ‘is to or ‘of firms engaged in in water-morks. 

“supplies. ~The initiation fee for Associate Membership is "tart dollars, and the 

“~~ dues ten dollars: Phis Association- has four regular. meetings each years 

_also-a.series of informal. monthly moshing, the winter months at 


is publication, containing the papers read at, the meetings, “hogether’ 
with ‘verbatifii ‘reports’ of the discussion. Tt also contains interesting vontri- 
butions from writers ofthe haghest standing in.their profession, .. ‘It. affords. a 
"convenient medium Yor the intercharige of information and” “experience 
members, sho are..so.widely separated. as to find. frequent. “meetings “an. 
: Tes more than mét the expéctation of its‘ projectors; 
therei is a large ond increasing demand dor: its issues, and- every. addition to its. 
gubsaription list is.a material aid in. extending its field” of uséfalness. “All 
members of the Association receive the Journal in return ‘for their annual 
The Secretary wduld be pleased to”give: farther information to any one 
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